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7 Trade Mark 
* “Weld-Clad’ i » 
: 
f 4) 
Do you know your catechism? | 
. ; i : - 
The Copper Clad Catechism is on advertising pages a 
§ oo 4 
4 and 5. ly 
i F | 
i Read it and you'll know. 
: 
1 
) ~ Duplex Metals Company | | 
f Main Office and Works i I " 
CHESTER, PENNSYLVANIA . 
I we. | 
Singer Building Monadnock Block 4 
NEW YORK CHICAGO $° 
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Unimpaired By 
Thirty-T'wo 
Years’ Service 


The Kerite 
Twelve Con- 
ductor Cable, a 
section of which 
is illustrated 
above, was 
placed in ser- 
vice in 1879 and 
it 18 giving 
perfect service 
today, 1911. 
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KERITE INSULATED WIRE 
AND CABLE COMPANY 


Incorporated by W. R. Brixey 


General Offices 
Hudson Terminal, 30 Church Street, NewYork 


Western Office 


Peoples Gas Building, Chicago 





PATENTED 
June 22, 1909 


PATENTS 
PENDING 







Write for full information and 10 days free tnal propositior 


W. N. MATTHEWS AND BROTHER 


Exclusive Manufacturers 
229 North Second St. ST. LOUIS, U. S. A. 






















A tool in the 
pocket is 
worth ten in 
the chest. 





KLEIN’S 
Electrician’s Pocket Kit 





is a durable, compact, genuine leather case 
containing 5” side cutting pliers, 6” long 
nose side cutting pliers, 5” oblique pliers, 
all KLEIN make; also screw driver, elec- 
trician’s knife and nickel-plated snips. 
Can be depended upwn for reliable service. 


Write for catalog 7E cover- 
ing Linemen's tools 


Mathias Klein & Sons 


Station U 20 CHICAGO, ILL. 
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The flat rate for a single business line in Chicago. 
for example, is $125 a year. This amounts to about 
40 cents a day. Yet there is nothing to prevent such a 
line being used a hundred times a day, and indeed 
such use is well within physical possibility. No tele- 
phone company can give service at less than half a cent 
per call. Some other subscriber, who paid the same 
rate and used his telephone only six or eight times a 
day, would have to make up the deficit. 

So granting without further argument that meas- 
ured service is a necessary condition to equitable and 
efficient telephone service, we are nevertheless con- 
fronted by the purely technical difficulty of making the 
measurements—that is, of recording each individual 
subscriber’s call. Nothing could be simpler, of course, 
than the present method in use by the larger compa 
nies. This consists in the manual depression of a lever 
by the operator, which lever records a number on an 
electro-mechanical counter. This system has wholly 
superseded the original method of recording each mes 
sage on a slip, upon which was noted the numbers of 
the calling and called subscribers, the date and the 
operators number. The system was clerically ex 
pensive, and its only advantage over the present 
counter system was that it furnished material for an 
itemized account, should any subscriber question the 
correctness of his bill. 
That advantage was a disadvantage to the com 
and indeed from the company’s standpoint the 
counter system is perfect. Its accuracy is really un 
questionable. Indeed, this very point was submitted 
by the Baltimore Merchant’s Association to its techni 
cal advisors, Westinghouse, Church, Kerr and Com 
pany, and their report, which follows, exonerates the 
device from all suspicion: 

First. We find that the New York Telephone Company 
employs an electro-mechanical counter somewhat similar in 
peration construction to a steam engine revolution 
‘ounter. 


sect ynd 


1 } 
pany 


and general 


In design, construction and installation the registers 
ire substantially and carefully made, in accordance with the 


vest standards in the manufacture of such devices. Each line 
s supplied with a separate register and all registers for each 
hee are enclosed in a locked dustproof case accessible to r¢ 


msible officials only. a 


hird. Each register is direct reading, the message tally 

om time to time being shown by figures which can be observed 

through the glass sides of the protecting case, with the cass 
sca. 

Fourth. Each message is recorded by the operator in charge 

f the line originating the call, after the conversation is finished 


id hence only successfully complete connections appear upon thi 
register 
Fifth. The use of this system, by enabling the operator to 


re work, has cheapened the cost of service and enabled 
the telephone company to reduce rates to its subscribers. 

Sixth. The probability of error appears to be reduced to a 
minimum, and such as may occur seems even more likely to 
count against the telephone company and in iavor of the sub- 
scriber 

Seventh. On the whole, the system employed by the New 
York Telephone Company appears to be reasonable and fair to 
both subscribers and the telephone company, and as good as the 
state of the art will permit. 


present 


But unfortunately the public’s suspicion rests not 
upon the device, but upon the company using it. Not 
vet have the people learned to put implicit faith in 
the integrity of public utility corporations. The old 
sentiment dies hard, and the utility of today, innocent 
as it may be, must suffer for the sins of its forerunners. 
\ll the public knows is that with the counter system 
the opportunity for overcharge is present. The off- 
cials of the company may be personally beyond re- 
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proach in every way. But the subscriber is paying 
money for something on a quantity basis when he 
has no means of checking the quantity. The fact that 
he could be deceived is reason, in his mind, for sup- 
posing that he is deceived. 

Many inventors have produced telephone meters 
intended to operate at the subscriber’s station and 
record his calls before his eyes. None of these devices 
has been adopted. ‘The inference is that they are not 
satisfactory. But that very fact unfortunately 
strengthens the suspicions of the layman. 

Undoubtedly the installation of a 
meter would be very expensive to the operating com 
pany. 


subscriber's 


It would mean not only the purchase of the 
instruments and the labor of installation, but also the 
scrapping of the present exchange meter equipment 
But it would be the most satisfactory means to hat 
monious relationship between the company and the 
user that could be devised. ‘The telephone company 
would even be free from the natural suspicion that 
is now directed at the gas and electric meters—for the 
cubic gas feet and kilowatts are unknown quantities 
to the layman, while a call is a call and the teleph 
meter would be its own check. 

It is hardly conceivable that a reliable and prac 
tical telephone meter cannot be designed if 
encouragement is offered. Naturally it is not a thing 
to be decided hastily, and the public should under 
stand that caution is consistent wi m 
agement. 

But the meter 
regardless of expense; and like other similar innova 


me 


subscriber s must come in time 


tions, it will probably be found ultimately to be a 
splendid investment. For it will banish the last ob 
jectons to measured service and so reduce the ranks 


of the flat rate adherents that the flat rate system can 
be abolished forthwith. And with every 
i a profitable basis there will be little room 
ver an expenditure for meters. 

While on the subject of measured service, a con 


classificatio1 
ot Sery ice ( 
for regrets « 


parison of the two forms of nickel pre-payment ser 
vice, as being discussed in Chicago at present, may b 
interesting he present form of service on the pay 
station telephones is as follows: The subscriber lifts 


the receiver, gets the operator’s question, gives the 
called number, is told to “drop a nickel, please,’ and 
complies. When the party answers the operator drops 
the nickel into the coin box. If the 
party yt answer the nickel 
return channel. 

When the nickel is ready the sequence of opera 
tions. works smoothly. Frequently, 
is not ready; the caller cannot find the coin 
some other difficulty, and the called party, having 
been rung, is impatiently waiting the close of negotia 
tions. The result is unsatisfactory. 

The proposed system is this: The calling party 
drops his nickel first, before he can get the operator 
Then if he cannot get his party, the coin is returned 
as before. The sole advantage is that the commercial 
end of the transaction is completed before the called 
party gets on the line, with a consequent absence of 
embarrassment and interruption. . 

There has been a great deal of objection to this 
nickel-first plan, practically all of it ill-advised and 
uncalled for. The subscriber is deprived of no privi 


line is busy or thi 


does ni is dropped into the 


however, the nickel 
yr hk 


( 
] 
} 


leges, and gains in promptness of service because less 
of the operator’s time is required to handle the call 
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or discretion to fix one of several rates, either of which would 
be just and reasonable, it would be hard to say that this was not 
a delegation of pure legislative power to the commission. But 
the theory of this law is to delegate to the commission the power 
to ascertain facts and to make mere administrative regulations.” 

“The notion that commissions of this kind should be closely 
restricted by the courts, and that justice in our day can be had 
only in courts, is not conducive to the best results. Justice 
dwells with us as with the fathers; it is not exclusively the at- 
tribute of any office or class, it responds more rapidly to con- 
fidence than to criticism, and there is no reason why the mem- 
bers of the great Railroad Commission of this state should not 
develop and establish a system of rules and precedents as wise 
and beneficial within their sphere of action as those established 
by the early common-law judges. We find the statute well 
framed to bring this about.” 

The Wisconsin law makes no distinction between privately 
and publicly owned utilities. Both are amenable to the same 
regulations. Both report their financial conditions in the same 
manner, and according to the requirements of a uniform system 
of accounting. This seems reasonable, for the patrons of 
municipal plants are entitled to the same protection against in- 
efficient management as those of private plants, and a com- 
parison of results obtained under these different systems of own- 
ership has been of real assistance in the regulation of both. 

The mere fact of regulation of public utilities contains the 
implication that they are virtual monopolies; otherwise super- 
vision of them might not be expedient or even justifiable. The 
Wisconsin statute goes farther and frankly recognizes this con- 
dition by providing for the so-called indeterminate permit. Con- 
sidering that where effective regulation exists competition is 
neither necessary nor desirable, the Wisconsin law provides that 
the short-lived franchises held by existing utility companies 
when it was enacted may be surrendered for indeterminate per- 
mits. This enabled the utility to secure a monopoly of the terri- 
tory it occupied during good behavior, or until the plant should 
ve acquired by the public at a fair valuation. In this way un- 
necessary duplication of equipment, unnecessary augmentation 
of fixed charges, and cut-throat competition are prevented, and 
a more economic and satisfactory service is secured. By doing 
away with short-time franchises, moreover, a speculative element 
is eliminated from public utility investments, and the cost of 
financing enterprises of this sort is reduced. 

Thus commission control is protective as well as regulatory 

protective of the utility, I mean. The requirement that every 
person desiring to start a new utility shall first obtain from the 
commission a certificate of public convenience and necessity fur- 
ther exemplifies this policy. In order that each existing com- 
pany, so long as it properly serves the public, may be free from 
fear of invasion of its field by rivals possibly more powerfu! 
than itself it is provided that every utility having an indeter- 
minate permit shall have an exclusive monopoly of the business 
in which it is engaged, except in those rare,cases where the 
commission, after hearing, may determine that public convenience 
and necessity require a second utility to divide the field or to 
supplement inadequate or defective service. “Sandbagging” and 
“paralleling” are thus very properly and effectively outlawed. 

The last report of the Railroad Commission shows that 
seventy-two corporations, representing 37 per cent of the gross 
earnings from utility business in Wisconsin, immediately upon 
this law going into effect, decided to exchange their franchises 
for indeterminate permits. Many others came in afterwar‘. 
Stability in investments was thus obtained, as appears from thx 
fact that the securities of utilities operating under a permit as 
a rule command a higher price in the market than those that 
operate under the old-time franchises. The period within which 
utilities might thus exchange limited-time franchises for indeter- 
minate permits was at first definitely prescribed by the Legis- 
lature, then extended from time to time, and the last session 
made the indeterminate permit universal and compulsory. At 
present, therefore, there are no special franchises in Wisconsin 

\nother important feature of the Wisconsin law is control 
f stock and bond issues. The capitalization of utility companies 
is limited to the actual value of the property used in the public 
service. The reason for this requirement is obvious. Stock 
watering is always and everywhere an evil of far-reaching and 
especially baneful significance; but nowhere is it more mis- 
chievous than in the case of public service corporations. Wiscon- 
sin has abolished it, so far at least as public utilities are con- 
cerned. Besides, experience teaches us that to be effective public 
regulation must be complete. It cannot be complete without 
control of the issue of corporate securities. In determining what 
is adequate service or a just rate, account must be taken in every 
case of the value of the plant. The value here spoken of is of 
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course the actual, true value. There is no reason in the world 
why with complete control this value should not correspond 
with the stock and bond value, taking these securities at par. 
If so. control will be facilitated, the interests of inexperienced 
investors safeguarded, and the utility placed on a stable and 
conservative basis. 

No public utility operator in Wisconsin doubts in 
his heart that all honest utility companies of the state 
have been benefited by commission regulation. Un- 
remunerative rates have been raised, unfair competi- 
tion has been throttled, stockholders have been given 
a fair return on their investments, securities have been 
made sound. 

What Wisconsin has done the other states can 
do. Those which as yet have no utility commissions 
are considering their formation. They will want to 
study the workings of present bodies of that nature 


before appointing their own. They could have no 
better model than the Wisconsin Railroad Commis 
sion. 


CACTUS FOR TELEPHONE POLES. 

Sahuara for telephone and telegraph poles 1s the 
latest idea and one that is to be tried out. It sounds 
plausible and it is believed that it will be more econom- 
ical than the old style poles. Its test is to come from 
Tucson, Arizona. 

The government is to build a telephone system for 
the forestry service of the Coronado forest reserve 
The first of these lines to be built out of T 


Tucson is to 


be used into the Catalinas, and it is there that the 
sahuara experiment is to be tried. 
The giant cacti will not be sawed off and set up 


transplanted, but the growing plant 
will be used as a pole where it is found practical. 
Where they can be found in what approaches align 
ment. so that the line will not have to zigzag too much, 
the sahuara up in the canons through which the line 
will pass are to be utilized for the purpose of attach 
ing brackets to which the wires will be fastened 

Along the proposed line it is difficult to set poles, 
owing to the rocky nature of the country traversed. 
Not only is this the case, but it is difficult to get 
the poles up there in the hills to set, while the sahuaras 
are right there in many instances, and while not of 
a uniform distance this is not considered important 
Another saving will be that while the-made-to-order 
poles will not oust the ready-made ones, these will be 
of long life and will not demand replacement and re 
placing from time to time. 


nor will they be 


TRIPOLI HAS SEVEN TELEPHONES. 

The city of Tripoli, with a population of 40,000 has 
the only telephone exchange in the entire district of 
Tripolitania. It has seven stations and is operated 
by the military department, either at the military or 
civic offices of the Turkish government. The system 
has the common battery type of switchboard and was 
installed by the Societe Industrielle des Telephones of 
Paris about a year The line to the Ottoman 
post has been discontinued, and the one to the police 
station will soon be, leaving only five in service. As 
vet there are no plans for additional installation in the 
near future. Benghazi and Misurata, towns having a 
population of over 10,000 have no telephone service, 
as it would not pay. The country has 3,150 miles of 
telegraph. 


ago. 
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elephone Testing and Fault Location 
Non-Technical Trouble Cures 


SIMPLE TESTS. battery may be substituted for the generator and bell 


\ULT location is, as the term indicates, a -\ Permanent deflection of t 


’ 


he galvanometer needle in 
quantitative test. That is, the test not only dicates a ground on the line. \ momentary kick \ 
ts return to zero merely indicates 


enser effect noted before, and should 


demonstrates that there is a fault, but it dete: the needle and 
mines the precise point on the line which is faulty apacity, the cone 
: ve disregarded 


i 
] 
i 


For this work instruments of some delicacy and pri 

cision are required, as well as a knowledge of how t lo test for a cross between t r more wires 
use them. The determination of the existence of cer cable or lead, one of the suspected lines is connected 
tain conditions, as crosses, grounds and opens, on the to the magneto bell or the galvanometer and batter! 


other hand, involves only rough tests, such as may be 
made with a battery and receiver or a magneto and 4 
bell. & 


The simplest testing set of the qualitati ordet 
Ch imple I Ing et I ae — ¢ » 2 wire X / ¥ 


is a strong magneto generator, which will ring a bell 
te — So =‘ ' . woe he bsg props GOOD wire c 2 Doe 
through a high resistance—say from 25,000 to 75,000 5 








} pt r ¢ } 1] r Mn? a1 in ' 
ms The generat and bell are n inted inas 
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portable case, together wit 





vhich may also be used as a m: 


ig al 
simple galvanometer, or rather galvanoscope, since ime 
is used to detect and not to measure current—may 4 | 
well be added to the outfit. I: 
Testing with such an outfit is as simple as the 1} fe 
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On long lines, therefore, a direct current is mor sides of it are equal—its need vill point t “ 


useful as a testing medium than the alternating cut by putting an unknown resistat 


rent of the magneto generator. The galvanometer an instrument. we can add known resi 
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side until we read zero. The unknown and the known 
resistances will then be equal. 

Fig. 1 shows the scheme of the Wheatstone 
bridge. Current from the battery B’ divides at é into 
two circuits or paths,a f rand Bh «x. The paths re 
A, B, R and X are the arms of the bridge. 
(Of these Rk is the rheostat, or variable known re- 


unite at 4. 


Ms 


we 


wiRE X f 
GOOD WIRE 2 
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FAULT “br 
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e M vy ] 1 Test 


sistance, and X is the unknown resistance. In prac 
tice, of course, X is open, with two terminals for con 
necting in the resistance to be measured. Changes in 
the resistance of the battery circuit, ¢. 1, or of the 
galvanometer circuit, f, h, do not affect the values of 
the bridge arms. The positions of the battery and the 
gvalvanometer in the scheme of the bridge may be 
transposed without effect. The bridge is balanced and 
the needle shows no deflection when 


A B 


P 4 R 


lwo tests commonly used with the Wheatstone 
ge are the Varley and Murray loop tests. They 
name “loop” from the fact that in using 
them the far ends of the faulty line and a neighboring 
id line are connected together. The near ends of 
he faulty and good lines are then connected into the 
bridge circuit as shown in Fig. 2 for the Varley loop. 
is completed through ground from the 
to battery. Thus we have a connection to the 
y line on both sides of the fault, while the fault 
itself is connected to battery, thereby corresponding 
1e point 1 of the Wheatstone bridge diagram, Fig. 
The arm R of the bridge comprises the known 
resistance Rk plus the resistance of the faulty wire to 
t] und. The bridge arm corresponding to X, Fig. 
1, comprises the resistance of the good wire plus the 
resistance of the bad wire beyond the fault. 

It is presumed that the good and bad wires are 
which is the usual condition under which such 
a testis made. The bridge arms are also equal. Then 
the rheostat is adjusted until the galvanometer de 
flection is the least possible. The resistance of the 
rheostat divided by two then gives the resistance of 
the bad wire from the fault to the far end. This is 
usually sufficient information. If the resistance from 
the near end to the fault is desired, it is easily ob- 
tained, as the resistance of the good wire is known. 

The Murray loop test is somewhat similar to the 
Varley. A standard resistance box and galvanometer 
are necessary. Fig. 3 shows how they are connected. 
A and B are both adjustable. The bad and 
rood wires are bridged across the galvanometer, as the 
figure shows. A balance being obtained by adjusting 
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A and B until the galvanometer points to zero, the 
following conditions obtain: 


G Z 
B e. t ) 
using the letters as in the Varley test just describe 
Then 
l Z 
B L \ 
and 
: & 
‘ 
{+f 
Che resistance of the fault itself has n elec 


upon the value of X, 
loop tests. 


in either the Varley or Murray 


It is often desirable, however, to find the resist 
ance of a ground connection. \ poor ground will 
cause trouble that is not always immediately traced 
its true source In measuring ground resistance: 
calibrated galvanometer or a voltmeter is used \ 
wire of known resistance is connected to the ground 
o be measured. With the rheostat at no resistance 
and the battery key open, the average mean deflect 
produced by the earth current is read. Positive 
tery is then connected to line and # adjusted until ( 
same deflection is read. The rheostat resistance w: 
will call X Negative battery is then connected t 
line, and & again adjusted to the same defl n. This 

x 2 
rheostat resistance we will call Y Then 2 

X } 
the resistance of the two ground connections plus 
line resistance. The line resistance being know 
the near ground being nothing Simpie subtri 
gives the resistance of the far o1 Fig, 4 s ~ 
the connections 

GALVANOMETERS. 

In all but one of the tests so far described the 
galvanometer used has been little more than a current 
detecter, deflection values not being considered. 
such use a comparatively simple instrument is_ re 
quired, consisting merely of a magnetic needle sus 


5 a 





ll 








pended or pivoted to swing freely in a_ horizontal 
plane, and normally maintained at zero either by the 
earth's magnetism or by an auxiliary magnet. When 
current is passed through a coil of wire surrounding 
the needle it is caused by electro-magnetic action to 
attempt to place itself at right angles to the wires of 
the coil. Its resulting position is a balance between 
the two forces, and the extent of its deflection de- 
pends on the strength of current in the coil 
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his is sometimes varied by using a stationary \ ray of light was mentioned as forming the indi 
permanent magnet instead of the movable needle, and cating needle on both types of galvanometer \ mort 
suspending the coil between the poles of the magnet. convenient method, however, is to mount a small tele 
In this case the indicator fastened to the coil is main scope just above the scale so that on looking throt 
; 


tained normally at zero by the tortional elasticity of the telescope the scale is seen reflected in the small 


its Suspension mirror on the needle or coil the galvanomete1 It 
For exact measurements of insulation and ca is obvious that as the mirror turns, the reflected s 


pacitv, however, sensitive instruments are needed. and 


le mere uncalculated action of a current and a magnet 
ill not suffices he types of galvanometers most tre 
juently used in quantitative work are the [Thomson 
nd the d’Arsonval 
he Thomson galvanometer, while made in 
umber of different forms, consists in principle of a 
number of minute permanent magnets attached to the 
ack of a small round mirror which is suspended 11 
side of a coil of fine wire bv an almost invisible fibre 
s I < 
sens 
1s ( ( 
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coil in the field of a powertul permanent magnet \ Che t ins e is ¢ ri\ 
. . 
1] ‘ ] "7 . + ‘ ; 1] +1} ] ] ¢ 1) _ 4 ; + \ ’ 4 
small mirror is fastened to the coil Che mirror 1s sistance of all the leakage points : \ i if 
a a1] +1 - a heam of licht for +] EE Ta eee ey RE ee Pee ek OP fi 
used because it allows the use of a beam ot hght 1 the insulation ot a line 1s y 


an indicator; and as the light ray has no weight or sistance decreases 1n proportion to t not ft ; 
inertia, the indicator may be as long as the desired line. The unit ] 
sensitiveness of the instrument demands Fig. 5 f insulation resistance is one thousat hms rt " 
shows a popular form of d’Arsonval galvanometer. megohm 








176 


It has already been pointed out that the working 
constant calculated for the galvanometer was the de- 


Hection with a known E. M. F. 
\Ve are ready, therefore, to calculate insulation re- 
sistances with little trouble. The galvanometer and 
standard battery are connected, one terminal to the line 
whose insulation is to be tested, the other terminal 
to a neighboring line, to the cable sheath, or to ground, 
according to which way the insulation is to be tested. 


through one megohm. 











rangement for Cap: 


Che galvanometer is shunted out momentarily to pre- 
vent the violent kick of the static charge due to capac 
ity. Then the permanent deflection of the galvan- 
ometer is divided into the working constant of the 
instrument, as previously determined. The result is 
the insulation resistance in megohms. 

The connections should stand for a full minute 
before the reading is taken, to allow the static charge 
to reach its maximum by permeating to surfaces of the 
insulation. 

In several tests so far described the momentary 


deflection due to static charge (or discharge) has 
been mentioned. This “kick” of the needle, previously 


disregarded, is the indication we use in the measure- 
ment of capacity. 

As in resistance and insulation tests, the capacity 
test is made by comparing an unknown quantity with 
a known or standard quantity. In this case the known 
quantity is a standard condenser of known capacity. 
The process is simple. The standard condenser is 
charged by connection with a battery of known po- 
tential and is then discharged through the galvanome- 
ter by means of the key shown in Fig. 7. The galvan- 
ometer deflection being noted, the condenser is then 
removed and the line substituted whose capacity is to 
be tested. The difference in capacity is directly pro- 
portional to the difference in deflection. It is usual 


to use a two-pole, two-point switch in the testing 
circuit so that the line may be substituted for the 
condenser conveniently. The battery key should al- 


ways be released suddenly. An adjustable standard 
condenser is often used to allow of a closer approxima- 
* mn to the line capacity. A quarter of a minute should 
be allowed to bring the line to its full static charge. 


PORTABLE TESTING SETS. 

In telephone and telegraph work, line testing most 
frequently has to be done at points comparatively re- 
mote from the central office. As a consequence, vari- 
ous types of portable testing sets have been placed on 
the market by different makers. These sets are, as a 
rule, constructed on the Wheatstone bridge principle 
and using the scheme of connections shown diagram- 
matically in Fig. 1. 

The telegraph department of the British post 
office originated the portable tetsing set known as the 
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“post-office set.” For measuring resistances and lo- 
cating faults it is very convenient. The connections 


may be traced in the diagram, Fig. 8. As will be seen, 
the rheostat arm is adjustable from 1 to 4,000 ohms; 
the bridge arms may be arranged to have 1, 10 or 100 
ohms on one side and 10, 100 or 1,000 ohms on the 
other. The two arms are reversible in their relations 
by means of the commutator, X, B, G, Rk. The battery 
used consists of several small dry cells mounted in a 
block; or outside battery may be used. 

The following data is provided by the Leeds and 


Northrup Company for a set of the “post-office” type 
manufactured by it: 
The range and accuracy of measurements which 


may be made with it are shown in the following table: 


Probable Accuracy rf Me isurement 

Resistance Grade B Grade A 
.01 ohm 2% p 
-1 ohm to 50,000 ohms 1/4 of 1% 1/8 of 1° 
100,000 ohms 1/4 of 1% 5 ot 1' 
1,000,000 ohms 2% 

The theoretical range of the set is from .001 ohm 
to 11,110,000 ohms, and measurements can be made 
throughout this range; however, below .01 ohm or 


falls off rapidly 
bridge, rheostat, 
mounted in 


above 1,000,000 ohms, the accuracy 

The set consists of a Wheatstone 
battery, galvanometer and keys, all 
wood carrying case. 

The bridge has three coils in each arm, 1, 10 a 
100 ohms in one and 10, 100 and 1,000 ohms in t 
other. The two arms are reversible and are 
to an accuracy of 1/10 of 1 per cent in Grade B and 
1/20 of 1 per cent in Grade The temperature co 
efficient of the wire is such that ordinary changes of 
temperature do not decrease the accuracy. The rheo 
stat consists of the following series of coils, 1, 2, 3, 4. 
10, 20, 30, 40, 100, 200, 300, 400, 1,000, 2,000, 3,000, and 
4,000 ohms. They are adjusted to an accuracy of 1/5 
of 1 per cent in Grade B and 1/10 of 1 per cent in 
Grade A. The blocks are mounted on polished hard 


] 
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p a 
ee ee 
(C ) 
| ¢ 
i YT THE LEEDS @ NORTHRUP CO i 
tr 4 + 
it : 
| . 
! COBGHSCOCC OF 
| 7 O Bp) C yout 
t »« r~ ‘tat 
1 7% — Ne i oY r iy 
i "3 temeiocegenin <n ——s 7 
| ne mo © ee = Bb nae = ae sn _ | 
sit, ‘ ; 6 6 a. 4 CN! 
1 L Beh? 8? ¢ *_)S $2 9 S? ) |! 
% “NY 2—3~—"4 10 “20-30 "40-1 it 
\ G pe----— ~ a lh edi eatiecsatraed nat ys ' 
(a PVN LON ON 
U(r, ¢§ es oa. 0 © 9 8 9 )i! 
Cx 4000 —3000~ $0081 tooo — “o-3 00 “B00 — 100 ~ 1 
SS Rage ee : 
ETC OFF 
BE x ‘ | 
Fig. 8. Diagram of Portable Postoffice Set 
rubber and great care is taken to secure perfect fit 


of plugs. 

The galvanometer is of the moving coil type and 
is so designed as to give a miximum sensibility, and at 
the same time to be dead beat and quick in action. It 
is constructed with sufficient strength to withstand the 
rough usage of shipment and continual transportation 
without danger of breakdown. Improvements in de- 
sign and construction have attained a high sensibility, 
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and this is one of the essential points on which the Binding posts are provided so that an outside 
range and accuracy of measurement depend. battery can be used, or an outside galvanometer, thus 

Small dry cells are used, which have high voltage providing for the possibility of using more battery it 
and low internal resistance. They are mounted in a_ case faults are to be located where there is a veri 


block and can be replaced when exhausted. As they high resistance in the fault, and also for tne possibil 


have good capacity and do not deteriorate when not’ of using a highly sensitive outside galvanometer it 

used, renewals are seldom required. A pair of bind- similar cases. The set contains four cells of battery 

ing posts is provided so that outside battery may be and a sensitive portable galvanometer, which will de 

used. fect one division with one volt thr ugh a resistance 
here is a key in both the battery and the galvan 

meter circuits, and these are conveniently placed on tics : 

the front of the rubber plate. [ 

The set is conveniently portable, measuring 6 \s To oy awe jo of 
inches by 8 inches by 10! inches and weighing 10 S ———<—- a at 
pounds. [Ao .2=— “eS ms oe 

he so-called “decade” type of instrument differs iO i mare DIS. pane” 
from the post-office type in that the desired resistances | ioe: \. on oe i WO, OF XO, 
are obtained by inserting plugs, and but one plug ts “ci 8S Ie \ 8 Ss 
required for each iron of resistances ; whereas the post — S 





office instrument uses a plug for each unit, which is a” CD 


withdrawn when the resistances is needed Phe F > TD a2 -2 SP 
scheme is shown diagrammatically in Fig. 9, and the 2g + 20° IC, 2- ome 

- ‘< ae ae cate ek We ae eh ee uy Uy ASH OY oS Ne 
description by the Leeds and Northrop Company 1s O “ wy Ys ‘ ; . * fl 


: 1) @ <——°0 [| * s0C 
as follows &) ©) Z | Y\6 ( & 8 
The rheostat is arranged n the decade plan q \ j ae 4 S 7 > 
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[he ratio coils are arranged on the plug-in plan and thousand ohm coils, which a intes 
and are reversible. rate to 1/10 of one per cent. The bridge arms 


Blocks are provided so that connections can be have values of 1, 10, 100 and 1,000 ohms in « 
quickly made for locating faults by both the Murray guaranteed accurate to 1/20 of one per cent 
and Varley loop tests. accuracy of this adjustment makes the results 
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as are practicable, and the values of the arms give a 
very wide range of measurement. 

The switches are of a special design, of the quick 
make and break style, allowing the tester to make 
changes rapidly in performing the different tests to be 
made, thus making it very easy to manipulate. 

The rheostat dials have a special design of brush, 
which is entirely new, and which gives a uniform 
spring contact, both on the arm running over the 
blocks, and also on the center ring. The brush is 





laminations of 
phosphor bronze; the ends are carefully ground, and 
slide over the contacts evenly and smoothly, and the 


laminated with a number of spring 


contact resistance is negligible. ‘The brush is set at 
an angle, so that in swinging over the blocks, it does 
not mark or line the blocks. The contact surface on 
the center plug is equal to the contact surface on the 
stud, thus on all switches the contact surfaces are 
equal. There are no flexible leads or connections to 
these brushes, all connections being permanent and 
rigid, and the brush is so arranged that it swings in a 
complete circle in either direction, going from the 
highest value to the lowest value coil in any decade, 
without having to be turned back over the inter- 
mediate blocks. 

In this set, as part of the apparatus, is an Ayrton 
shunt, allowing the use of full current, 1/10 part of 
current, or 1/100 parts of the currenf to flow through 
the galvanometer of the set, or the outside ‘galvan 
ometer, whichever is used with the bridge at the 
time, and provision is made, by a quick make and 
break switch, to use either inside or outside galvan- 
ometer. The galvanometer itself is of the d’Arsonval 
type, and has a very high sensibility. The magnet is 
made of special magnet steel, carefully aged, and is 
permanent and strong. The galvanometer is very 
quick and positive in its action, and the construction 
and design is such that it is extremely dead-beat, mak- 

g readings very easily and quickly. The galvan- 
ometer key is arranged with a short circuit device, 
which also helps to bring the needle to rest promptly. 
The galvanometer scale has thirty millimeter divisions 
with center zero, is well lighted, and easily read, and 
the scale is uniform, making the set well adapted for 
insulation measurements. 

The batteries in the case consist of four commer- 
cial size cells. These cells are replaceable by remov- 
ing four small screws, which releases the cell block 
in which the new cells are put; this block is then 
slipped back into place and screwed in, the operation 
taking but a few minutes, and the rest of the set being 
entirely undisturbed. 


mye 
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The size, 914 inches long by 5%4 inches wide by 
5% inches deep, and the set complete, as taken out by 
the tester, weighs 734 pounds. 

A diagram of a dial,type set (one made by the 
Leeds and Northrop Company), is shown in Fig. 10, 
while Fig. 11 shows the circuit of the same instru 
ment. 

A form of Wheatstone bridge not previously is 
the slide-wire bridge. In this the arms A and B of 
the bridge (Fig. 1), are united in one straight re 
sistance wire. Along this wire the point f slides as a 


movable contact. This will be understood by refer 
ence to Fig. 12. The functions of the parts of the 


regular bridge are reversed, in that the rheostat F is 
of fixed value, only the arms 4 B being adjustable 
continuous wire forming these arms is generally fur 


nished with a scale divided into 1,000 parts. Chet 
since 4d + B 1,000, the ratio 
A A 
B 1.000 A 
and the unknown resistance 
A 
x _ R 
T.000 A 
It is customary to make the bridge wit Ing 
the arms 4 B one meter in length. For the sake 


portability it is divided into several shorter lengths 


connected in series by metal blocks of no resistance 
If desired, tl may 


he scale be calibrated directly 1] 


ohms, making the instrument an ohmmeter 

\nother variation from the straight wire of the 
slide wire bridge is made by using a toroidally 
coil of resistance wire, forming a ring about six inches 
in diameter, with a rotary arm pivoted in its cente 
The arrangement is substantially the same as wit] 
straight wire Fig. 13 shows such an instrument 
diagrammatically. 

Insulation and capacity testing sets are also mad: 


in portable form. <A type of such sets is described as 


teco B 2 A o 3 
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follows by its makers, the Thompson-Levering Com 
pany: 

The complete outfit consists of three units, the 
galvanometer and the test box complete in a carrying 
case, and the trip d. 


The galvanometer is of a high sensibility type. 
having a sensibility of 1000 megohms, or more if de 


sired. It is composed of two units, the first being the 
magnet, and the second the tube with the coil system. 
Construction is such that the tube is easily removed. 
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Vv bronze, and are ot the laminated type, making 


rhe magnet is of special magnet steel, caretul 
aged and hardened, and is permanent and strong. It n ground brass studs, and have a negligible ntact 
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Switches are constructed of spring phosphor he principle inv 
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Telafault is a new one. 
of sending out over one conductor a pulsating or low 
connected electrically to the ground or the other con- 


Briefly, the principle is that 


its return over another, connected to the former 
through some fault. It is obvious that a closed circuit 
can be established between a conductor and ground, 
or another conductor, provided such a conductor is 
connected electrically to the ground or the other con- 
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Fig. 15. Diagram of the Telafault 


ductor. The word “electrically” is used advisedly as, 
in common parlance, a ground or connection may or 
may not be metallic or physical. It may have a high 
or low resistance and form a connection only when 
charged with an electric current at a potential that will 
break down the resistance. If all- troubles from 
grounds and short circuits were metallic, there would 
still be a wide field for the Telafault, but the un- 
certainty of conditions would not exist as in practice 
and the efficiency of the Telafault would not be as 
clearly recognized. 

Having established a closed circuit through the con- 
ductor or conductors in trouble and a source of energy, 
it is evident that current sent out over one side of the line 
will return via the other, with more or less loss which 
is governed by the electrical efficiency of the circuit. 
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identified. As it is possible always so to make up the 
circuit as to place the ground or short circuit causing 
trouble at the end of the improvised closed circuit, any 
apparatus fulfilling the conditions in the proper man- 
ner will detect such an end, and therefore the trouble. 

The detector of the Matthews Telafault operates 
on the principle of induction. The chief cause for fail- 
ure in detection was found to be the interferences set 
up by stray currents existing on every cable system, 
from outside sources. A detector to be of value must 
be so designed that it will register only the induction 
produced by the known source of energy charging 
the closed circuit. Any other registration would, of 
course, have a tendency to confuse and destroy the 
accuracy of the test. The Matthews Telafault detector 
is so designéd as to be non-sensitive to outside dis- 
turbances and sensitive to the current furnished by 
the vibrator which forms a part of the apparatus. 

The chief use to which the Telafault can be put is 
the location of all manner of troubles, except opens, 
in power, telephone, telegraph, fire-alarm telegraph 
and other cables containing a number of conductors or 
pairs. 

The telephone, telegraph and fire-alarm telegraph 
cable plants are totally different from the power cable 
plant. In each of these cases, spare conductors are 
provided in the cable to care for the contingencies of 
trouble and growth. The first two generally make us¢ 
of paper insulated cable, while the latter invariably 
calls for rubber. Telephone and telegraph cables, 
commonly called dry core cables, are susceptible to 


more trouble than cables insulated with saturated 
paper, rubber or varnished cambric. Further, the 
troubles are more difficult of detection to the older 


methods. 

The paper used in insulating such cables is of pur: 
manila fibre and when around the conductor forms a 
loose covering for it. When all of the pairs are cabled, 
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Fig. 16. Circuits of 


If this be true, it can be said that beyond the point 
constituting the end of this closed circuit, no current 
will be detected. If some method of locating the cir- 


cuit is at hand, which operates by the detection of the 
pulsating current with which the closed circuit is 
charged, it is clear that beyond the end of the circuit 
the detector will cease to respond to the charging cur- 
will have 


rent, and the end of the circuit become 





- 


the core, as it called, is placed in drying ovens, oper- 
ating at a temperature of about 230 degrees F., and 
baked for a certain period of time. The core, while 
still hot, is passed through the lead press, and the 
sheath is formed around it. Two things are evident: 
the paper must be very dry and susceptible to the 
slightest moisture, and a slight vacuum must be cre- 
ated as the core cools within the lead sheath, introduc- 
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ing a further tendency for the cable to absorb mois- 
ture, should a chance be given it. Unquestionably the 
sheath is perfect when it leaves the manufacturer, as 
the cable is tested under water, but poor packing, 
rough transportation and handling in erection, may 
damage it to such an extent that it will admit mois- 
ture, when perhaps it will not admit water in liquid 
form. Such a cable is the Nemesis of the telephone 
man. There is no telling the exact effect such a 
trouble will produce. One day when the humidity is 
great, it may affect the working of one or more pairs, 
the next day, the cable may test absolutely free from 
grounds or crosses. It may spread along the core for 
as much as a span, or it may remain centralized within 
a very small area. The trouble may show an extremely 
high resistance to the passage of current, or it may 
appear metallic, and so on to an unlimited degree. 
High resistance grounds, crosses or short circuits 
are difficult of location by the well known iustrument 


eens. 2s 
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methods. In underground or aerial paper cables of the 
above mentioned construction, which develop faults, 
the first proceeding is to determine the approximate 
location by means of the resistance, or Wheatstone 
bridge method, using the Varley, Murray or Fisher 
When this has been determined, the troub 
men should go to the proper manhole, if an under 
eround cable, and proceed as in the case of the low 
taking care, 


vet! 
hoops, 


tension power test, however, to test all 
lateral cables, as the trouble might le in a leg, and not 
show beyond in the main cable as a conseque 
ope rations as described should be | 


repeate 
trouble is located. 


nce. ‘| ne 
until th: 

In the case of aerial cables, the terminals may be 
likened to the manholes of the underground system, 
and all tests made with reference to them as sectional 
izing the line. When an approximate location has 
been obtained, the Telafault may be taken to the 
nearest terminal, there connected to the cable and the 
process of locating the trouble commenced. In all 
ordinary cases, it is preferable to ride the messenger. 
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sliding the detector along as the cable man progresses. 
In some instances, however, messenger wires have so 
deteriorated by the action of the elements, as to make 
it hazardous to send a man out on them. In this case, 
the detector may be mounted on the end of a bamboo 
rod of sufficient length, and adjusted to 
the cable, working from the ground. 

Pinholes in the lead sheath are the greatest source 
of trouble in aerial cables that go “wet,” producing 
high resistance grounds. These holes are generally so 
small as to defy detection by inspection. Bullet holes, 
cracks, etc., are sometimes quickly found and repaired 
by close inspection, but these cases are few, and do 
not represent the average of cable troubles. 

The bridge or other instrument methods of fault 
location are at best approximate, and results showing 


an error of one-half of one per cent, in the average 


slide along 


case, are considered accurate. In the case ot a cable 
5,000 feet in length, such an error would mean a pos 
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Electric Specialty Company. In September, 1900, a 
patent was granted by the U. S. Patent Office to 
Frederick T. Iddings and Dwight H. Washburn for 
an apparatus for locating trouble in an electric cir- 
cuit. The apparatus consisted of a means of producing 
a current in a circuit, and then tracing the circuit by 
means of an exploring coil and a telephone receiver. 
The patent was assigned to Dwight H. Washburn, 
who died before getting the device in shape to put on 
the market. After the patent was granted, and the 
circuits and apparatus published in the usual manner, 
it came to the notice of some party or parties, who 
evidently thought they could realize some money by 
selling the idea to others who did not know of such 
a method of testing. This it is quite probable they 
did, as it seems not a few were familiar with the idea. 

The apparatus to be used, however, was very 
simple and only practical in a small per cent of actual 
trouble. It remained for George A. Bishton, wire 
chief, and J. E. Matteson, cable man for the Cedar 
Rapids and Marion Telephone Company at Cedar 
Rapids, Iowa, to perfect the induction cable tester that 
has proven so satisfactory to hundreds of telephone, 
telegraph and electric companies. 

After Mr. Bishton and Mr. Matteson perfected their 
tester, they applied for both United States and Canada 
patents, and also bought the original patent from the 
widow of Mr. Washburn, thus securing the basic pat- 
ent in addition to the improvements which they per- 
fected. 

Figure 17 is from a photograph of forty-four pieces 
of cable sheath, each an actual cause of trouble in one 
exchange, and located with a wireless cable tester 
during the past few weeks. This trouble was all 
caused by moisture, or where the wires were in direct 
contact with the cable sheath, because of lightning, 
bullets, etc. 

Many other troubles were found during the same 
time where the cable wires were shortened or crossed 
leaving no indication whatever on the sheath; these 
troubles were as easily found as the grounds. 

A recent improvement in the Wireless permitting 
the use of a 20-volt battery, has proven a great help 
in locating shorted pairs. , 


Telephone Herald in Operation 


By order of the Public Utilities Commission of 
New Jersey, which became operative September 7, 
the New York Telephone Company was directed to 
furnish leased wires to the New Jersey Telephone 
Herald Company. 

The latter company announced through its coun- 
sel, Albert A. Wray, that by October 1 it expected to 
be able to furnish Newark, and later other towns and 
cities throughout New Jersey, with a telephone news 
service modeled after the Telefon Hirmonde, of Buda- 
pest, Hungary. 

For nearly a year the New Jersey Telephone- 
Herald Company has been negotiating with the New 
York Telephone Company for leased wires, but the 
telephone company officials feared that by leasing its 
wires to such a corporation it might be invalidating 
its franchise rights. The Telephone-Herald Company, 


through Albert A. Wray, Edward Kenney, the speaker 
of the New Jersey assembly, and George W. W. 
Porter, of Newark, took the matter before the Public 
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Utilities Commission, with the claim that their com- 
pany was not a public utility corporation, but that as 
a business corporation it would be unjustly discrimin- 
ated against by the New York Telephone Company if 
that company refused to lease wires to it, when it had 
previously elected to lease wires to stock ticker, 
burglar-alarm, fire-alarm and kindred private business 
corporations. 

Charles T. Russell, general counsel, and T. P. 
Sylvan and C. Walter Artz, as associate counsel, repre- 
sented the New York Telephone Company before the 
Public Utility Board, whose order was based chiefly 
upon the petitioner’s contention that without such 
order it would be unjustly discriminated against. 

The New Jersey Telephone-Herald Company pro- 
poses to furnish to its subscribers a daily service which 
will run from 8 o’clock in the morning until one hour 
after midnight, and, according to its announcement 
yesterday, its working organization has been built up 
pending the outcome of the question at issue with the 
telephone company. It expects to give its subscribers 
a bulletin review of the news between 8 and 9 o'clock 
in the morning. The advertising page of this “talking 
newspaper” will be read to subscribers from 9 to 9:30, 
and from that hour up to 10 o’clock the schedule calls 
for local personals and small items. 

Stock quotations, incidental news which develops 
during the day, foreign dispatches and an afternoon 
program of orchestra music fill up the day’s schedul 
until the scores of the baseball games come along in 
the evening. 

Operas and other musical offerings are planned 
for the evening hours, with an after concert of or 
chestra music running from 11 p. m. to 1 a. m., and 
during any of these hours while the service is on 
important news dispatches have the call for momen- 
tary interruptions. 

The Telefon-Hirmonde, of Budapest, has been in 
use in that city for a number of years, and according 
to the American promoters has been a practical suc 
cess. The United States Telephone-Herald Company 
holds the American rights to this Hungarian inven 
tion, and the New Jersey company, which announced 
the start of actual service yesterday, holds a subsidiary 
right for that state. 

News bulletins, advertising, stock quotations and 
such matters will be handled by the company’s em- 
ployees from the Essex building, in Newark, while the 
music and Sunday sermons of noted preachers and 
public affairs of that nature will be conveyed to the 
subscribers through microphones placed in the halls, 
theaters or rooms where the performance is going on. 

Subscribers will not hear any sound from the 
instrument unless they put the receivers to the ear, 
except in the case of bulletins of news of world-wide 
interest, when a buzzer will call their attention to the 
fact that such news is about to be told. The instru 
ment is so designed that no one can talk into it and be 
heard, except from the central office or from the places 
where the microphones are placed. So far as the sub- 
scribers are concerned, it is a “listening service” only. 

Captain William E. Gunn, of Newark, is the presi 
dent of the New Jersey corporation. 

The British post-office has decided to build a cable 
from Holyhead to Ireland, 56 miles long. This will be 
the longest submarine telephone cable in the world. 














OctToseER, 1911. 


TELEPHONE ENGINEER. 183 


W hat One W oman Thinks 


By Sarah Elizabeth Brown 


ERE we are again, with business all shot to 

pieces. Month in and month out, ever since 

the little spurt early in the year, we have had 
the same story. Men who should know better look 
us in the eyes and say there will be nothing doing 
until after the next presidential election. They got 
that idea from their grandfathers. 

The conditions in the country are sound. All out 
ward indications point to a resumption of business 
activities right now. The season’s crops have been 
good. The fruit crop was never better, and fruit 1s 
the farmer’s luxury. The balance of trade between 
this and other countries is largely in our favor, and 
the banks are lousy with money. 

To be true, that frightful stock list hasn't been 
fixed yet, but they are doing things to it in the rough 
and tumble way. But Mr. Man, have you run you! 
eye up and down the this and last year’s columns to 
see how telephone weathers the storm? Isn’t it worth 
something to know that our game is of the par ex 
cellent sort? It is to me. 

To save my life 1 can’t see what will ever s 
telephone securities. Every piece of apparatus that 
goes into a system has a larger intrinsic value than 
we are asked to pay for it. |] can’t understand how a 
manufacturer can turn it out for the price. Maybe he 
can’t and hasn’t found it out yet. And I am one 
of those dreamers who anticipates the ultimate scrap 
ping of every item of the plant, to be succeeded by 
something vastly more efficient. What difference 
will it make? Nota bit. Telephone business is pub 
lic service. The public has paid for all this appa 
ratus: all the labor of installing and operating, and 


1 
} 
i 
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a profit on top. The sweeping out of plant for a 
superior method would be at the insistence of the 


public, and peculiar as it may sound, they wouldn't 
care a rap what it cost. This thing has been provet 
so many times that I feel it a waste of time to carr) 
n the subject. 

However, the < uNntry doesn't respond to he 
thing we call normal business. The “big interests’ 
seem gleeful over the court’s construction of the anti 
trust law in spite of the fact that the government 1s 


persisting in its prosecution. President Taft is chas 


ing around the country, imposing his cherubic smile 
upon the populace—explaining that he is as big as he 
looks and having a tough time in getting away witl 
it. He finds the people courteous enough to see and 
hear him, but too busy with their own affairs t 
consider him seriously. The country is all right 
the telephone business from the operator’s point of 
view is a cinch. If we don’t want to make our own 
extensions that’s our business. Possibly we want to 
sell and get out—some more of our business, but none 
of yours, so there! 

* © * 

Some kind friend mailed a copy of the Bell Tele 
phone News to me. I will take it seriously, for my 
hair is done up in curl papers, my sleeves rolled up 
as high as they'll go, and my arms stick to the oil- 
cloth on the kitchen table. I can’t be frivolous. I 


wonder how big an edition the News hes? It looks 
like it cost a lot of money. Chere are 3 pages and 
a cover and only one advertisement—Old Mamma 
\. T. & T. of Boston. On the front cover is Hend 


rick’s conception of a crossing policeman—a Milwau 

ot e I n a \lliwau 

kee traffic cop. What’s the significance? He is a 

blue bully, all right, if that is what is meant. He’s a 

big-bellied, loppy-jowled husk with a fan in his hand 
the kind they photograph presidents wit] le’ 

Ul t b pno erapn presidents with ries a 
harmless mountain of booze-saturated meat I d 


know why he should stand there 
of the law. He is plastered over with the Be ll’s trade 
mark, but that doesn’t afford him any protection and 
he needs it, or a drink, I don’t know which. He needs 
something—maybe a push in the face, for he don’t 
belong to the telephone business. 

There are pictures of some mighty handsom: 
modest men—the big noises of the Centra f 
and an article or two that might interest telephone 


men who don't know the difference between plant and 


telephone engineering, and an editorial defending pre 
payment service. Pussy cat, this nickel-first thing 
isnt telephone service at all. When visited my 
SIst¢ 1 . ig 1! July she had ¢ se t 
ck things in her house il] the time ( Ke 
part of the time. Her bills before the up ins 
ment was installed exceeded $3 n She is 
to pay $1.50 now, but she neve e 30 . 
the box if the collector mes eg \ Sis S 
i baby and there ire tl es whit S ) 
er Tt ake ( ills but ne 1 ( n \ 
} u cant 1 i W ma T la - K I ¢ 
ent pieces prevail upon he se slugs 
ten ns ni \ be VY d. | T the li ( ~ 
4 ae ded he ice Nn n tine 
tne ther ¢ ] en fil tnen Slugs O 
D» I the wh e an I 1 - ( ] 
( nes ind t be ne m ey ( ( - ( 
then Yi neig! ) S 
t S é ire tabooed Phe st se 
st .” I roisnness L ¢ he e cae 
( “ vill warm up t sensible, s 
S¢ ( tne telepl < I - 
( ( ¢ ecelver 1S il ( 9 
oly | it’s the candy! ad \ 
T nad ( ves, then there S ( € S 
i d w Tt arive a trou le Vav \ ( ¢ 
ody ses automobiles And thi S 
teams Well, I’m in fav S o ( ( 
every 2g dt Ing their con woes ¢ 
SeTVICE nd Service s the \\ |e Sw 
ng, t ug! it the .Vew’s is expensive 
that the same object might be attained bv s 
nethod. The News is interesting only to thoss 
ple who are identified with a singl 
pany. It is not a telephone paper. A telephone paper 
should be interesting to all telephone people, whether 
employee, employer or investor There is a lot of 
stuff in the News, the like of which I never saw be 
fore, and I’m sure there is a lot of matter in other tel 
phone papers that would look well in the Vews. \1 
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a dream of a paper we might have if the whole busi- 
ness could be covered to the satisfaction of every- 
body! 

* * * 

Ed Martin has sold all his toll lines to the Lowa 
Telephone Company. Ed Martin has won again. 
Here we have the real comedian of the telephone busi- 
ness putting it over his way. Martin got into the in- 
dependent camp when it was in its swaddling clothes. 
He built up a great system in and around Webster 
City. He taught the farmers out there that he knew 
more about the telephone business than they did. If 
they were inclined to doubt it he would take their 
notes and lend them money to blow their heads off. 
Martin says he is going to quit the game—going back 
to the soil—join his boys on his Arizona range. Well, 
well, the Iowa conventions will be lonesome without 
Ed Martin’s side show. Here’s luck. 


a 
Remember Henry Fisk, the old Fisk-Newhall 
Fisk? Pretty nearly forgot him, didn’t you? Well, 


he’s been at Watseka, Ill., for ages, it seems, building 
up a system. It got to be such a dandy little affair 
that the Central Union picked it up. Henry Fisk 
will get back into the manufacturing business. You 
would have a tough time convincing him that the 
telephone business isn’t worth following. 

* *K * 

Here’s my old friend, the National Telephone 
Company of Wheeling, teasing to have its receivership 
lifted. Can you beat it? My brothers, I may be an 
addle-pated, feeble-minded old woman who hasn't 
much thought other than that the telephone will stand 
nineteen hundred kinds of mistreatment and survive, 
but when the National can come back I’ve offered the 
real test. No other examples ever need be offered. 
It is hard to believe that this prayer to the court is 
on the level. I’m thinking there is a rat or two in 
the records and somebody wants to do some airing. 
Oh, very well, let the National come back. Let’s have 
a lot of fun while we go along. 

* * * 

They are beginning to talk reorganization of the 
[llinois Tunnel Company. The last pretentious thing 
pulled off by the Tunnel Company was an answer to 
its prayer when the court permitted the receiver to 
issue $3,500,000 six per cent certificates. This money 
was used to put in automatic telephones in Chicago. 
These certificates must be redeemed next April. Right 
thinking people know that 20,000 telephones cannot 
earn three and a half million dollars in a year. I’m 
a fan on the goodness of the good, but I’m ready to 
throw up the sponge when the squeeze comes that 
fast. It simply can’t be done. Of course, the people 
who took over those receiver’s certificates knew that 
something must follow, so they just shut both eyes and 
trusted in the Lord. Now we get the rumble of the 
reorganization. No definite conclusions have been 
reached, but the negotiations have shifted to a new 
base of operation. They will pull off the next skirmish 
down East. It will be in charge of an eastern commit- 
tee, who hint that the next move will contemplate 
a general first mortgage bond issue—a blanket propo- 
sition to be spread all over the automatic system, the 
warehouses, franchises, subsidies, etc., to an amount 
of, oh, say, twenty-five or fifty millions or so—mere 
bagatelle. Only five or six millions will be issued right 
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away—enough to pay off those maturing receiver’s 
certificates. 

Do you know, I think I’ll go crazy before I can dope 
these big easy-money layouts. Who buys all these 
securities, anyway? I go broke and a receiver gets 
me. I need some money and the court says to the re- 
ceiver here’s my order to go fetch. I find the money 
by legerdemain. The certificates come due and | 
mortgage the stuff. I’ve bought with my certificates 
and then sell the bonds. Pretty soon, if I’m lucky, | 
can pay the interest on the bonds. If I can’t, maybe 
[ can sell some more of them. After a time, I can retire 
a bond or two, or issue some second mortgage bonds 
and retire everything! Who puts up the money? | 
don’t believe there ever was so. much juggling of se- 
curities—so much real money put into a proposition so 
far removed from earnings as the Chicago Subway and 
the Tunnel enterprises. It never has paid and I’m 
wondering what generation of our children’s children 
will succeed in making it pay. Somebody should erect 
a monument to the genius who solves these problems. 
No one will deny that millions of money has gone into 
the bores under Chicago and the competing system 
that has been installed, but on the other hand no one 
will deny that that money is a long time out of hand 
and that it will be a long time getting back. The funny 
part of it is the reorganization scheme says the telephone 
development is relied upon to pull the whole thing 
through! So there you are, you sweet little dingus 
with the dial on your base, spin around and show ’em 
you can do it. And you can, little one, if they give 
you time, but goodness knows, that’s the roughest 
package that was ever slipped over your mouthpiece. 
Think of it, forty-five miles of concrete tubes, an 
electric railway system and Grant Park all saddled 
upon the telephone business. Don’t tell me that con 
petition hasn’t its drawbacks. 


Telephones in Paraguay 

Consul Cornelius Ferris, Jr., Asuncion, says Asun- 
cion is the only city in Paraguay having a telephone 
exchange. The total number of stations is at present 
450, one for each subscriber. . There are no stations 
other than the telephone instruments for each indi- 
vidual subscriber. There are no public call offices 
The total length of exchange telephone wire in use and 
in reserve is about 300 miles. The length of toll or 
interurban wire is 88 miles. There are no telephone 
stations, such as branch stations for the police depart- 
ment. But one rate is charged for telephone service. 
viz, from $3.65 to $3.75 gold per month, the variation 
being due to the daily fluctuation in the value of the 
money of the country. Special agreements are made 
for service extending beyond the city. 

The Judge—Can you describe any specific act 
cruelty on the part of your husband. 

The Complainant—I should say I can. When 
ever he had anything to say to me, ke’d call me up 
on the telephone and say it, and then disconnect be 
fore I had a chance to talk back to him.—Chicagq 
News. 


Lawyer—Now, what did you and the defendant 
talk about? 

Witness—Oi t’ink about 15 minutes. 

Lawyer—No, no! I mean what did you talk over? 

Witness—We talked over the tiliphone. 
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Receiver as a High Frequency Generator 


HE use of a telephone receiver as a generator of 


high frequency current is described in a recent 





number of Elektrotechnische Zeitschrift by Prof. A 
: Larsen. 
It is well known that a telephone receiver will 
emit a sound when it is connected to a microphone 
, through a transformer, as shown in Fig. 1. The vibra 
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curve, certain peculiarities showed themselves Phe 


curve fell suddenly when the tube length approached 
a certain definite amount, and then resumed its regu 
lar course. This irregularity was at first ascribed to 
some property of the membranes of the telephone or 


microphone. Rather thicker membranes were, there 
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fore, substituted for them; the frequency was thereby 
affected, but the irregularity remained 
corresponded to about the same tube lengths as before 
The only possible explanation was, therefore, to b« 

found in the action of the air in the hol 

hind the membrane of the telephone. This was found ; 
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as betore, and 


] 1 


to be the case, tor the irregulari 


as the space was filled with paraffin o1 
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that the air behind the membrane might als Y 


g y 
} -] fF ¢] Lied 4 4 
in the working o e apparatus I : 


T 
i f 
rise to the second form of the apparatus shown in Fig we} 
3 Here on both sides of the receiver ‘sliding tubes he 
“wat 2 ; 1 4 
er ii jengtns re connected 4 
: Ye bm 
nin this case Deé¢ ied steat OVO (KX) a 
) S ( ; 
¢ ¢ {| Son eae 
au 
] ¢ aint the a | r ; i 
” . ‘25 
tn 
es, @xXé sei 9 ¢ lid 
it¢ \ ng ( rept Oo ( i 
: ! 
ele r st Ti id] Sted t S 
ve a” 
] y 
( S co 111L’¢ = ~~ i¢ a 
t 
« ad i I t eC 1; ers ‘ i 
> 
S 1 the en —_ i teh 


J 
XE 


; iy 
Dry C Y 
» =r Cells 
4 
eS < — a 
- ee =q —— — j 
Tv <i 
2@.epi 6 'y 
* 
‘ S 
>} t t¢ . > 
‘ - > 4 \ } 
t 
S¢ S last € ~ O 
ess € tne me s 
; 
s the ¢ 1e1M¢ s hy 
Magnetizing I elephone Generators 
| N an article entitled “A Novel Method \ 
Ing lelephone (,en¢ I s ( < 
some teres Oo Cece 
uv ii ] 
Rete ng nrs go, | Ss s < 
, ‘ 
‘ken at nts a al ’ : ed 0 
\ Massing ¢ 9 
Ss well known t t the ring 1i98Nne¢ Ss mag ye 
even atter the current ceases ft | c Le 
ngs ‘4 e ¢ l a conside ( s ‘ 
ne I t ia 
, are os Win all 
served Detween the tw aives 84 
7 | ba 
due t residual n onetisn Hs 
"1 
Chis we KI Vn phenome ’ 
] ] 
7 ? ‘ ) 7 ? | ‘ 
nagn¢ venel hown o, 4 
; ; 11 } { 
an eile magnet Suitable powe¢ 
1 
pieces so arranged that the magneto g¢ es 
pon the projections and pe it c 








186 


pass through the limbs of the permanent magnet, 
which is shown more clearly by Fig. 5. The first ex- 
periments along this line were not very successful, 
owing to a large portion of the magnetic flux passing 
from pole to pole of the generator through the arma- 
ture. The reason for this is clearly shown by Fig. 5. 

Recognizing this as the cause for the failure, the 
armature was withdrawn from the generator and the 
magnetic flux resulted in thoroughly saturating the 
permanent magnets of the generator. While subject- 
ing the machine to the influence of the magnet the 
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Fig. 1 Broken Ring with Magnet- Fig. 2. Magneto Generator 
izing Coil. 


armature was placed back into position, and, before 
interrupting the magnetizing circuit, the pole pieces 
of the magnet were short-circuited by a large block of 
iron, whereupon the current was interrupted and the 
generator removed from the pole pieces. Fig. 6 shows, 
in a diagrammatic way, the block of iron, mounted 
so as to permit its being slid up against the pole pieces 
to short-circuit them. 

After removing the generator from the pole pieces 
the armature bearings were screwed into place, and, 
upon testing the generator so magnetized, an increase, 
sometimes as high as 25 per cent, was observed in the 
magnetism. Upon testing the machine for voltage, after 
short-circuiting, a drop of approximately 20 per cent was 
observed, which, however, still left the machine some- 
thing over 17 per cent better, from a voltage stand- 
point, than could be brought about through any other 
known method. 

When investigating the method of magnetizing tele- 
phone generators the first plan consists in opening the 























Detail of Generator Fig. 4. Method of Short Circuiting 
Pole Pieces. 


after the armature of 
was 


pole 


circuit of the magnetizing coil 
the generator had been placed in position. It 
found, however, that a short-circuiting of the 
pieces before opening the circuit very materially in- 
creased the residual magnetism. In connection with 
this method of magnetizing it is necessary to observe 
the following precautions: 
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Under no circumstances must the armature be re- 
moved from between the pole pieces of the generator 
after saturation, for doing so will immediately drop the 
magnetization something like 20 per cent. Obviously, 
removing the separate magnets from the pole pieces 
will also result in the same reduction of residual mag- 
netism, evidencing thereby that we have an effect with 
the permanent magnet exactly similar to that shown 
in connection with the description of Fig. 3. 

As regards the lasting qualities of a generator 
magnetized according to the new method, the writer, 
so far as he has been able to determine, finds that it 
will last for many months. 





A Vacuum Lightning Arrester 


FORM of lightning arrester much used on the con 

tinent of Europe consists of two terminals with a 
short air gap between them, in a vacuum chamber. 
The idea is used in this country to some extent. 

One such type of arrester is made by Sienens & 
Halske, Berlin. 

The new vacuum lightning arrester is claimed t 
be of great value in installations the conductors « 
which consist partly of cable, but mainly in installa 
tions where metallic circuits are employed without the 
use of the earth. 

In the former case the cable is subject 
by lightning discharges, since the conductor is mostly 
in the immediate vicinity of the earth, so that the in- 
sulation will easily break down. On the other hand, 
metallic circuits (aerial lines), which are well insulated 
from earth will frequently become charged with such 
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Protecting Teley Lines 
a high potential against the earth in consequence of 
atmospheric influence that, owing to its equalization 
in the case of a sudden contact with the earth, the 
inside lines and the apparatus are subject to injury, 
while attendants are liable to danger. This applies 
also in the contact of the double 
a heavy current line, in which case the high voltage 
of the latter into the double-wire, without 
causing the fuses to melt, as an earth connection does 
This defect is obviated by the combination 
lightning and fuses, shown in 
since the vacuum lightning arresters B/ 
that 


case of wire with 


passes 


not exist. 
of vacuum 
the diagram, 
will produce the necessary earth connection, so 
the heavy 
to melt. 

The line fuses, marked f, 
against branch currents. 

The new vacuum lightning arrester has the form 
of a cartridge, with the supply main and the earth 


arresters 


current causes the corresponding fuse 


protect the apparatus 
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connection arranged on either side, which insures an 
excellent insulation, so that dust and dampness can 
no longer cause interruptions. The cartridges are in- 
serted into sockets. Each socket contains also a 
point lightning protector, either for heavy discharges 
or as a reserve, when a cartridge has been taken out. 
The lightning arrester is also fitted with a safety fuse 
(heat coil) for each line. 1 


Strength of Telephone Poles 
A SERIES of experiments upon the strength, 


flection and characteristics of failure of full-sized 
cedar and chestnut telephone poles, as they are usually 
in the ground, is described by Lawrence S. Win 
chester in the Electrical World. Twelve white cedat 
poles from Main and twelve chestnut poles from Con 
| rhe ced 


] j 
the de 


set 


necticut were 








tested e cedar poles were very green 
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and were cut, aS nearly as was ascertainable, about 
hive nths previous to the tests. The sap was still 
in them and the bark was left on. 
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set in concrete. 


broken on April 28 and 29. 


per pound of load 


(pounds per square inch 


None of the first ten poles were keyed at either 
the top or the bottom of the butt, 
least five feet deep. 
keyed, but it is very doubtful if this added 
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The Loading of Long Distance Lines 


By Bancroft Gherardi* 


HE year 1900 may be considered to have marked 

the beginning of a very important period in the 

development of telephony. For some time prior to 
that date it had been known to those who gave study to 
the matter that the transmission efficiency of long tele- 
phone circuits would be improved by increasing the uni- 
formly distributed inductance of the circuit. Vaschy, 
Heaviside and others either suggested or unsuccessfully 
tested the insertion of self-induction in coils on actual 
lines as a means of increasing their transmission efficiency. 
No practical results followed from their work and no 
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Fig. 1 Cable Loading Coil 
actual progress was made in the matter of using lumped 
inductance to improve the transmission efficiency of tele- 
phone circuits until the year 1900, when the patents of 
Professor M. I. Pupin, dealing with the reducing of atten- 
uation of electrical waves, were issued. 

In the study of any telephone line, with reference 
to its efficiency as a means of transmitting speech, two 
important factors must be considered. «These we ordi- 
narily characterize as “volume” and “quality.” 

Volume refers to the loudness of the sound which 
may be obtained from the telephone receiver at the dis- 
tant end of the line, and the efficiency of the line as re- 
gards this factor is determined by the ratio of the 
amount of energy received at the distant end of the line 
to the amount of energy put into the line at the trans- 
mitting end. 

Quality refers to the clearness of the speech which 
may be obtained from the current at the receiving end 
of the line. The efficiency of the line as regards quality 
is determined by the degree that the shape of the current 
wave at the receiving end of the line approximates to 
that of the current wave impressed upon the line at the 
sending end. A line which would transmit all the fre- 
quencies concerned in the telephonic current with equal 
attenuations of all these frequencies and with the same 
velocity would transmit without distortion, and its qual- 
ity might be considered to be perfect. 

For the present I will confine my attention to the 
matter of the volume of speech transmitted. The for- 
mula for the attenuation of a telephone circuit, excluding 
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the effects of terminal conditions which react on the 


portions of the line near the ends, is 
a= Qs VY (R+ pL?) (S24 p? C2) 44 (S P—p L C(I) 


in which the symbols have the following significance 

a = attenuation constant per unit length. 

R = resistance per unit length. 
. == inductance per unit length. 

C = Capacity per unit length. 

S == conductance per unit length. 

p = 2 x (frequency ). 
This attenuation constant is a measure of the efficiency 
of the line, for on any line if the amount of current 1m 
pressed on it at the sending end is known, and the atten 
uation constant is known the amount of current at any 
point along the line may be determined by the formula 


i=Ie™ 2) 
current at any point; 
initial current, and 
distance from the initial 
line to the point at which the current 
(1) is to be ascertained. 
may be simplified somewhat by 

§$=(Q, 


~™ 


in which 1 the 
! the 


m == the point of the 


Equation (1) making 


as this term S representing leakage and dielectric diss 
pation, is always made as small as 1s commercially prac 
ticable and is, in sufficiently small to be 
negligible in its effect upon the general result obtained 
With this simplification, equation (1) becomes 


most cases, 


R24 p? L2—p L 3 


oun iP C l 
An examination of this equation shows that the attenu 
ation constant will be reduced as the inductance of the 
circuit, L, is increased. The result of the work pul 
lished about 1900 shows us that we can obtain the sam 
favorable effects by placing suitably spaced lumped in 
ductance in the circuit as would be obtained from un1 
formly distributed inductance without the fatal difficulties 
encountered in endeavoring to place any considerable 
amount of distributed inductance. This work shows us 
that if more than zw inductance coils per wave length are 
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Fig. 2. Diagram of Loading Coil Windings and Method of Conne g 
Into a Line. 


placed upon a telephone circuit the effect of these coils 
will be approximately the same as the effect of an equal 
amount of inductance uniformly distributed along the 
circuit. If less than z coils per wave length are placed 
the results are unfavorable. As the number of coils per 
wave length is increased above = the effect very rapidly 
approaches the effect produced by uniformly distributed 
inductance so that if as many as six coils per wave 
length are placed on the circuit the effect of the induct- 
ance thus placed is within four per cent of that of uni 
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formly distributed inductance. The wave length in a 
telephone circuit is easily computed by the following 
formula : 

2 


\) V (R*+ p* L*) (S*+ p? C*)—4 (S R—f* LC) (4) 
in which the symbols have the same meaning as in (1) 
above. To apply this formula to a circuit which it 1s 
proposed to load, it is necessary of course to take ac 
count of the reaction of the inductance which is to be 
added to the circuit in the form of loading coils, because 
this inductance affects the wave length. Therefore, the 


1 
] 


inductance value in the formula given above must in- 


‘lude the proposed loading. In order that all frequen 
cies which are of importance in connection with the trans 
mission of articulate speech shall be cared for by the 
proposed loading, the frequency employed in this formula 


must be the highest frequency which takes a necessary 


part in the clear transmission:of speech. It is not found 


1 ' 1 e 1 1 j } 
hat it 1s necessary that this spacing of the loading coils 
should be absolutely uniform. It is important, however 
that the spacing should not depart substantially from 
iniformity 
It is nd both mathematically and experimenta 

that iding makes the attenuation more nearly equal 
as between the different frequencies which are important 


connection with speech transmission and that ioading 


ICT ( ( Cast ‘ Ci¢ ess | ~ ‘ ) spec T) 
, "4 
oves the cil ,117f t tne re 7 rticu iT \ , LINde 
oe hI ‘ Se ee —— ‘ 
g a cable r ts where m accoun I the re ve 
; : 
ge ain ipacit n reiation to the the 
, 
teristics of the re the quality without ding 
( ct ib é neo circuits 
ey Oo r that . ¢ 
roa Cak gy. i\ ve Stater tna a ( 
have done ipp! } no to lone telen - 
. } ~ in , Cie} ( 
7 
t ( t ( ecess neasure to enable 1 I | 
he advantages i high potential transmissi syste 
, 
ri iene 4 honed ] . 
} C t S 1 ng ne ele ical en 4 ‘ 
] 1 
sem oO ¢ the ecelving end I e line wit 1 1g 
] + . +1 7 
voltage al is i ( en iS ¢ 1] € \\ } e smalit 
tage and high ent whi s fe n unloade: 
1 , | 
es Wit the el ne ¢ ent loweve vhich 
. . ‘ . 
112 requencies i telephone nes W ire it 
very v cTreas¢ Cal ¢ ] act il 1¢ ( iving « 
= if - att fol¢ 
( ( in¢ iseir s sla ld i ( 
( ing’ ¢ To obtais ne proper reactance 
I nig | ent S¢ g apparatus WOTK ag: st 
‘ 
1 1eCeSS ( ( ‘ the “ast ecliepi 1¢ es 
1<f ) >] or th lay 
te r ( e along tne line 
ihe electrica haracteristics of open wire lines an 
to sail ’ ile aie val] ae 
oft telephone cables are substantialiy ditteren I m @€a 
, . ee ‘ , 
othe The following table gives the constants of tw 
¢ _ ] 1] — 7 { 9] ~o 1 
vpical telephone cables and of a typical open wire lin 
{ 
. g 
004 


The essential differences between the characteristics o 


from the point of view of loading, will 


these circuits, 
be seen by examining the figures in the above table. In 
the case of underground cable, the capacity is relatively 


high and the inductance, on the other hand, is relatively 
small. On overhead lines, however, the capacity is rela- 
tively small and the inductance of the circuit, even before 
it is loaded, is not negligible. The insulation of cables 
i> constant while that of aerial lines varies with the 
weather conditions. ©n account of these differences in 
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the electrical characteristics of these two types of circuit 
the design of the loading coils used on them, the proper 
spacing of the loading coils, and the results obtained 
from loading are somewhat different in the two cases 
LOADING TELEPHONE CABLES. 

\t the present time we are making very general use 
of two styles of loading for telephone cables, one of 
which | 


is characterized as “medium” loading and the 
other “heavy” 


loading. In a few cases a third style of 
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The first loss to be considered is a dissipation loss 
resulting from the resistance of the copper winding of the 
loading coil itself. This loss cannot be entirely elimi- 
nated, but it may be reduced as much as may be desired 
by increasing the cross-section of the winding. There 
are, however, practical limits to this, as the increase in 
the size of the winding increases all the mechanical 
dimensions of the coil and also tends to increase certain 
other losses. 

A second possible loss in loading coils may also 
develop in the copper winding. If the cross-section of 
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Fig. 4 Efficiency of No. 19 B. & S. Gauge Cable Loaded (Medium and 
Heavy), with Terminal Transformers and One Mile Unloaded Loop 
at Each End; Also Efficiency of Unloaded Cables of Various Gauges 


the conductor used for winding the coil is large, eddy 
currents may form within the conductor itself and these 
would produce substantial losses. 

Practically this factor is small in cable loading coils, 
but in open wire coils where a conductor of greater cross- 
section must be employed it has been found necessary 
to strand this conductor and to insulate the various 
strand from each other. 

In the iron core of the loading coil there are also 
several possible losses. In the first place, there is the 
hysteresis loss. After a great deal of work it has been 
found practicable to obtain special grades of iron which: 
when worked within certain limits of magnetization are 
substantially free from hysteresis losses. This at once 
imposes a limitation on the design of the-loading coil and 
affects the proportioning of all of its parts. 

Another loss which may take place in the core of a 
loading coil is that due to eddy or Foucault currents 
which may develop in the material of the core itself. 
In the case of loading coils it has been necessary to con- 
struct the cores of extremely fine wire and to coat this 
wire with a film of insulating material. 

Certain other losses must also be guarded against. If 
a loading coil when magnetized gave an external mag- 
netic field and there were any conducting materials in 
this field, eddy currents would be produced in this con- 
ducting field and would represent a loss of energy 
through the circuit. Similarly, if there were any iron 
or other magnetic substances in this field there would 
be likely to be hysteresis losses in this iron. These losses 
have been guarded against by adopting the toroidal form 
of coil already described and placing the windings on it 
in such a manner that practically no external magnetic 
field is in any case produced. The designing of ioading 
coils in this manner has not only eliminated external 
but makes it possible to place loading coils in 
close proximity to each other without introducing cross 
talk between the circuits involved. 

The direct current resistance of the medium loading 
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coil is about four ohms. The alternating current resist- 
ance of this coil, at a frequency of about 800 periods a 
second, is about nine ohms. This relatively small in- 
crease of resistance at such a high frequency is a good 
indication of the skillful design and careful manufacture 
of these coils. 

The results obtained by applying medium loading 
to No. 19 B. & S. gauge underground cable, having a 
capacity of about 0.070 microfarads per mile, are shown 
in Fig. 3. In this figure is also shown the transmission 
efficiency of the unloaded cable. All of these transmission 
efficiencies are measured in terms of what we call stand- 
ard No. 19 gauge cable. This standard 19 gauge cable is 
cable having a resistance of 88 ohms per loop mile and 
a mutual capacity of 0.054 microfarads per mile. Cables 
as now manufactured have in general higher capacities 
than this, but when the earlier transmission tests were 
made cable having a mutual capacity of 0.054 was in com 
mon use and was therefore adopted as the standard and it 
has been convenient to retain it as such. Wherever in 
this paper, unless otherwise stated, the efficiency of a 
circuit is spoken of as being equivalent to so many miles 
of standard cable or of so many miles of cable, the cable 
referred to as the unit of measurement is 19 
standard cable as defined above. It is for this 
that the efficiency of the unloaded cable in Fig. 3 is not 
quite equal to that of the standard cable used as the 
unit of measurement. 

The efficiencies of the loaded circuits, shown in Fig 
3, are those obtained with substation instruments located 
directly at the ends of the loaded circuits. One curve is 
given showing the results obtained by the use of ter 
minal transformers and the other without the use of 
such devices. These curves bring out clearly a pecul- 
iarity of loaded circuits which should be considered at 
this point. The loading of a circuit, either underground 
or aerial, brings in at the ends of the loaded circuit 
whether the circuit is connected directly to substation in 
struments or to unloaded circuits an effect which we have 
called reflection losses. That is to say, at the ends of th 
loaded circuit there are certain losses which take place 
which are substantially independent of the length of the 
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loaded circuit involved. These losses as between loaded 
and unloaded circuits are dependent upon the relative 
electrical characteristics of the loaded and unloaded cir- 
cuits. In the case of substation instruments, connected 
directly to the ends of a loaded circuit, the terminal losses 
are dependent upon the relative electrical characteristics 
of the substation instrument and of the loaded line. Ter 
minal or reflection losses, of course, also exist between 
unloaded lines of different characteristics, for instance, 
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as between unloaded underground cable and unloaded 
aerial lines. They would also be found between sub- 
station instruments and unloaded lines of various kinds. 
In all these cases, however, they are small in magnitude 
and it is only in the case of loaded lines that they assume 
such proportions that they must be given consideration 
in connection with general engineering. 

I have been speaking-of the terminal losses observed 
in connection with loading as though they pertained par- 
ticularly to the loaded line. It has been convenient to 
so speak of them but, of course, they actually pertain 
to the combination of loaded lines with unloaded lines or 
standard substation equipment, and properly are no more 
associated with one than with the other but rather result 
from a combination of the two. As, however, the sub 
station instrument and the unloaded lines were in service 
for a considerable time before the use of loaded lines, 
it has been convenient to associate these reflection losses 
with the loaded lines and consider the electrical effi 
ciencies of the unloaded lines and the substation instru 
nents to remain unchanged. 

Various devices have been successfully employed to 
reduce terminal losses, although no plan has been worked 
lhe plan 
used most successfully today for eliminating terminal 
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out which would completely eliminate then 


losses 1s a device known as a terminal transformer. This 
is a transformer or repeating coil which differs from 
the standard telephone repeating coil in that there ar 
more turns on one winding than on the other [t 


sed in the same way as an ordinary transformer in el 
tric light practice, the high potential side being connected 
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with the loaded line and the low potential side with t 


unloaded line for ordinary conditions of loading 
ratio of the two windings 1s usually either 1 to 1.4 or 
1 to 2. The effect of the terminal transformer in reduc 
ing terminal losses is well shown 1n Fig. 3. The terminal 
loss of the two ends of a medium loaded line without 
terminal transformers is about 5.75 miles of standard 
cable. With terminal transformers this is reduced to 2.5 
; ; : . ; ae 
miles. These figures are for cases where the telephone 
substation apparatus is located directly at the ends 
the loaded line. Where. between the loaded line and the 
substation apparatus, there is a length of unloaded line 
is found that terminal losses are not. so great as if the 
terminal apparatus were directly at the ends of the loaded 
hid 
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While terminal losses are substantially independent 


of the length of the loaded line, they are affected by th« 
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character of the loading of the line. The heavier the 
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loading the greater the reflection losses. While with 
medium loading the reflection losses, as shown by the 
above table, with no unloaded cable at the ends of the 
circuit are 5.75 miles without terminal transformers and 
2.5 miles with terminal transformers, the corresponding 
figures for heavy loading are 7.8 miles and 3.5 miles. 
These figures are, of course, reduced as in the case ot 
medium loading, by having unloaded cable at the ends 
of the loaded circuit. 

If it were not for these terminal losses it would be 
practicable, theoretically at any rate, to indefinitely i 
crease the efficiency of a 19 gauge circuit by adding mor: 
and more inductance to it. | 
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sure the service against storm damage. Most of the 
circuits in this cable are 14 B. & S. gauge and they are 
heavily loaded. That is, there is 0.2 henry per mile added 
to the cable circuits by means of loading coils. The 
results obtained on these circuits are given in Fig. 5 
assuming average terminal conditions. The results ob- 
tained by this loading are most satisfactory. The distance 
between New York and Philadelphia, following the route 
of the cable, is 90 miles and this distance is indicated 
on the diagram. It will be seen that for this distance 
the circuits have an efficiency of 13 miles of standard 
cable. If unloaded, these circuits would have an efficiency 
of about 60 miles of standard cable. Over such circuits 
no commercial service could be given between New York 
and Philadelphia. Without loading, even 10 gauge con- 
ductors would have given unsatisfactory results, so that 
by means of loading we have been able to obtain results 
between New York and Philadelphia over 14 gauge 
conductors that could not have been obtained with con- 
ductors of much greater weight without loading. 

While this New York-Philadelphia cable represents 
the longest loaded underground cable today in use any- 
where in the world, a project has been approved and is 
now under way which will far surpass it. This project is 
for an underground cable extending between New York 
and Washington in one direction and New York and 
Boston in the other. The largest conductors in this cable 
will be No. 10 B. & S. gauge and by means of loading 
we confidently expect that we will be able to obtain thor- 
oughly satisfactory results between New York and either 
Boston or Washington, and that it will even be possible 
to obtain service through this cable between Washington 
and Boston should storm damage to the open wire lines 
render this necessary. The loading of this cable will 
be of particular interest as it will represent the first 
large application of the phantoming of loaded cable cir- 
cuits and the loading of phantom cable circuits. In order 
to accomplish these results it is necessary to adopt special 
arrangements of the windings of the loading coils. The 
windings on the loading coil used for loading the side 
circuits are arranged as shown in Fig. 6. With this 
arrangement of winding, the effect of the telephone cur- 
rent in the side circuit, which current flews in opposite 
directions in the two sides of the circuit, is to magnetize 
the core of the loading coil in the same direction through- 
out and to produce no consequent poles. The loading coil 
thus acts, in as far as the side circuit is concerned, exactly 
like the loading coil with the simple winding shown in 
Figs. 1 and 2. In building up a phantom circuit this side 
circuit, however, becomes one side of the phantom, and 
the telephone current in the phantom circuit traverses the 
two wires of the side circuit in parallel. Such a current 
flowing through the windings of such loading coils as are 
shown in Figs. 1.and 2 would magnetize the two sides 
of the core in opposite directions and produce conse- 
quent poles at the two sides of the core. This would 
not only bring in serious losses, but also crosstalk which 
would be very difficult to deal with. The current in the 
phantom circuit flowing through a coil with windings on 
it as shown in Fig. 6 does not magnetize the loading coil 
at all, as each winding is neutralized by a corresponding 
winding on the other side of the line. Such coils may be 
used to effectively load the side circuits of a phantom 
combination and in as far as the phantom itself is con- 
cerned they act only as resistance which is very small 
in amount. This, however, does not load the phantom 


circuit. which of course is a desirable result to attain. 





To load the phantom circuit a coil with windings as 
shown in Fig. 7 is employed. It will be seen by tracing 
out the winding of this coil that to the current flowing 
in the phantom circuit it acts like an ordinary loading 
coil, that is, all windings magnetize the core in the same 
direction. To currents flowing in either of the side cir- 
cuits, however, it acts only as dead resistance. The ar- 
rangements described above in connection with the appli- 
cation of loading coils to phantom circuits and to the 
side circuits of phantom circuits have been successfully 
applied to open wire lines as well as to underground 
cables. (To be concluded.) 





Maryland Commission Reports 

The Maryland Public Service Commission has re- 
ceived from its chief engineer, Charles E. Phelps, a 
summary of the report made to the commission by 
Messrs. D. and William Bb. Jackson, Boston, who 
were appointed to report on a petition made some 
months ago by the Chesapeake and Potomac Telephone 
Company for permission to establish a new schedule 
of rates. The business of the company was thoroughly 
investigated in this report and it shows that the con 
pany has approximately 29,000 main telephones with 
14,000 extensions, main telephones being classed as 
all telephones in the system excepting extension ap 
paratus and those connected with branch exchanges 
There are 810 flat-rate business telephones and 6,732 
flat-rate residence telephones, with seven private 
branch exchanges on the flat rate with 341 telephones 
The calls for the past year aggregated nearly 43,000, 
000, of which eee were over the flat-rate lines; 
15,952 over the _message-rate lines; 1,816,000 coin-box 
telephones ; 2,373,000 eal lic pay stations; 717,000 at 
tended pay stations. The report recommends the adop 
tion of the schedule proposed by the telephone com 
pany with two exceptions: First, that the part of the 
schedule which would abolish the party-line coin-box 
telephone, be amended placing these telephones on a 
straight-message basis with no additional rental 
charge, placing the number of messages for a year at 
about 900 for a direct line and 600 for a two-part) 
line, allowing not more than four coin-box telephones 
to any one line. Second, that fhe rate for party-lin¢ 
residence telephones be made on the basis of $2 :; 
month, with forty local messages per month inste: ad 
of thirty, making this rate the same as for a similar 
service in Boston, so that no local message on this 
class of telephones will be more than five cents. The 
report also recommends the abolishment of the pres 
ent flat rate of $125 a year for business service, both 
direct line and metallic circuit and $78 a year for direct 
line, grounded circuit. The schedule for moving a 
telephone at subscribers’ requests allows $2.50 for 
changing the location of a telephone in the same build 
ing, $6 for moving it from one building to another, and 
$2.50 for moving an extension telephone from one 
building to another. It is recommended that not more 
than two message-rate telephones be connected on any 
one line, either business or residence. It also recom 
mends the retention of the rate of $48 a year for flat- 
rate residence service on the ground that the residence 
telephone is used much less than the business tele- 
phone. The rate of $6 a year is considered a fair 
charge for extensions. . As stated in the report these 
commutations are based upon a return to the company 
of 8 per cent on the book values of the company. 
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Digest of Foreign Telephone Literature 


Translated for Our Readers 
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TYPE OF REINFORCED CONCRETE TELEPHONE POLES. 

The use of reinforced concrete poles for telephone 
and telegraph lines is not new, and in recent years 
these poles have taken the place of wooden or iron 
poles to a large extent. They are superior to the 
wooden poles, as they are more permanent and resist- 
ant, and at the same time do not need the care and 
frequent coats of paint to prevent rusting, as is the 
case with iron poles. There are several types of rein- 
forced concrete poles, both square and round. The 
latter are either moulded in cylindrical moulds, or 
else are made by the centrifugal process described in a 
previous number of this paper. The new Saxonia and 
Bavaria poles of the Wolle Company in Leipzig are, 
however, of an entirely new type. They are con- 
structed with square openings running from a height 
of about six feet above ground to the top of the pole 
and enable the wire and linemen to climb up without 
using climbing irons or spikes. These square or ob- 
long openings, moreover, give the poles a very pleas- 
ing and harmonious appearance, and would recom- 
mend their use in residence or city districts where the 
appearance of the telephone poles is of some impor- 
tance to the community. One great advantage of these 
poles over the centrifugally made poles is the lower 
cost, as no expensive machinery is necessary for their 
construction. The cross section of these poles is ob- 
long, and the openings run through the broader sides. 
The double steel reinforcement lies near the outer 
edges of the two narrow sides. The four long steel 
rods, which form the corner reinforcement and give 
the support to the pole, run from top to bottom and 
are connected by stirrups and by diagonal steel rods. 
The poles are made in the following way: After the 
steel reinforcement which forms the skeleton of the 
pole has been connected and finished, the steel frame 
is placed in a horizontal position into a wooden mould, 
whose sides are removable. Then the concrete is 
poured over the steel into the mould, the proportions 
varying according to the nature of the cement and 
eravel, being usually one part cement to four parts 
gravel and sand. After removing the lateral portions 
of the mould, the poles are left in a horizontal position 
for two or three days and are then taken to a sandpit, 
where they remain until used. These poles are 30 to 
36 feet high, five to six feet of the base being anchored 
in the ground. The various stresses and forces to 
which poles are exposed are carefully computed and 
met by corresponding reinforcement. Tests were made 
with several types of poles which were designed for a 
breaking load of 10,224 pounds to the square inch. 
These poles were set into the ground as in real prac- 
tice and braced on both sides by heavy stays. The 
pressures and loads were then applied, the loads 
amounting to 6,020 pounds to the square inch, where- 
upon the deviation from the normal (perpendicular) 
was found to be 3.6 inch. When the strain was re- 
moved the pole returned to within 0.4 inch of the origi- 
nal position. A second pole which was tested by a 
load of 2,612 pounds to the square inch showed a 
deviation of 1.1 inch from the normal and returned to 
within 0.07 inch of the original position. The poles 
were then subjected to a load up to the breaking point 
and broke respectively at a load of 13,134 and 10,708 
pounds to the square inch. The second pole broke just 
above ground at the position of the greatest moment 
of force, i. e., by overcoming the normal resistances of 
the cross sectional area, while the first pole broke near 
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the upper end by the shearing of the openings near the 
top of the pole. The dangers of destruction due to 
bending and shearing stresses are thus seen to be 
equally great and the strength of the poles is shown 
by the high breaking load which was necessary to 
strain the poles to their limit. These poles are de- 
signed to sustain a lateral pressure or wind pressure 
of 2,556 pounds to the square inch with a fourfold 
factor of safety —Armierter Beton. 
THE TELEPHONE IN THE FIELD. 

While the telegraph was used extensively in war- 
fare for many years, the telephone is of more recent 
use in that connection, and its great value in directing 
the movement of large bodies of men was first demon- 
strated in the Russo-Japanese war. The German 
army has now equipped all its troops with telephone 
equipment, enabling them to be in constant speaking 
communication even with the foremost outposts in the 
held. Every larger command or division has a special 
telephone corps attached, which consists of trained 
telephone men under the command of a sargeant, who 
is also a telephone man. All of the men are mounted, 
and the necessary equipment is taken along on trucks. 
Each division of this corps can lay four miles of tele- 
phone lines and equip four stations with the material 
on hand, taking about 20 minutes to lay 0.6 miles. 
These men are to establish communication between 
the troops in battle, the artillery and the staff com- 
manders, as also between the staffs of the different 
army corps. The infantry is also provided with a 
special body of men, called the infantry telephone 
corps. This part of the service is only a new depart- 
ment and has not advanced very far as yet. But the 
idea is to equip each infantry company with such a 
small division and with a telephone outfit. The instru- 
ments are made in such a way that they can be car- 
ried by the men in the troop and that communication 
can be established in the least possible time between 
the outposts and the main body of troops. 

The artillery carries this equipment on a special 
gun carriage, and the modern method of warfare in 
which artillery firing is done from protected positions 
and directed by the commanders at some distance back 
of the danger zone, makes the telephone one of the 
necessities for preserving life and obtaining an effec 
tive fire. 

With the cavalry each regiment has a telephone 
patrol consisting of eight men and a sargeant with 
telephones and four miles of wire and supplies of wires 
are carried along on a truck. In this way all of the 
troops are equipped with telephones permitting rapid 
and efficient communication at all times.—Zeit. f. 
Schwachstromtechnik. 


Kansas Commission Rules on Stock Issues 


Kansas telephone companies may go on consoli- 
dating under the public utilities law but they can’t 
water stock. The State Public Utilities Commission 
has made a ruling to that effect. Several telephone 
companies have applied to the commission for per 
mission to consolidate into one company. The com 
mission is willing providing the consolidation is made 
under certain restrictions. The consolidated company 


must not have a capital stock in excess of the value 
of the properties of the different companies going into 
the consolidation. 
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Rural Line Methods in the South 


By L. K. Smith* 
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phones on each line and then we run them up to as 
high as twenty, and we have had twenty-five on a line 
at one time. We find that by using 2,500 ohm ringers 
and five bar génerators we can give fair service with 
even twenty-five telephones on the line when we have 
condensers installed. Subscribers will listen and it 
is necessary to make provision for ringing past them. 
However, if one will ask a subscriber to hang up his 
receiver and help ring central on some station on the 
line the request is generally complied with. 

In order to economize on battery consumption, 
we provide that we will furnish only one set of bat- 
teries per annum to each station; then if the subscrib- 
ers permit them to be used up by eavesdropping they 
do it at their own expense. This we think has a good 
moral effect. We contract to limit conversations to 
three minutes and give long distance messages pref- 
erence in all This can not be done abso- 
lutely, but we think it well to have the power reserved 
in the company. In the building of side lines the 
subscribers contract to carry the reel, haul the wire 
and do such other work as may be necessary to help 
our workmen. They also board our men. In this way 
they feel that they have an interest in the system; 
they have contributed poles, labor and time to the con- 
struction of it and in a sense the line is theirs. We 
believe it is well to foster this feeling. In this way 
these country lines are mutual affairs and we encour 
age the farmers to form themselves into companies 
and associations and act through their officers. While 
we reserve the right to put on any number of stations 
we think proper, still as a matter of practice we refer 
the applications to the subscribers on any particular 
line. It pleases them to be consulted about these mat- 
ters and we have no trouble in securing their assent 
to a reasonable request. 

We have a provision in regard to the ownership 
of the poles furnished by the subscribers whereby 
they shall become the joint property of all the sub- 
scribers, present and future, who continue the tele 
phone service, with the right vested in the Gainesboro 
Telephone and Telegraph Company as trustee to con 
tinue the use of such poles and route as established 
for the purpose of furnishing telephone service indefi- 
nitly to such present and future subscribers, but with 
out expense to the company, so if a man should fall 
out with other subscribers or the company and give 
up his telephone he has no further claim on the ma- 
terial or labor he has contributed. 

We teach the subscribers to look after their light- 
ning arresters and keep them in order, to install new 
batteries, so that we find the maintenance in this 
branch of the service very small. We have to keep 
up our toll lines in any event, and it is very little ad 
ditional trouble to look after the subscribers’ lines 
on the poles. Beyond that the subscribers themselves 
look after and take care of the lines. 


cases. 


The average investment on a farmer line tele 
phone circuit is very much less than a similar in- 
vestment in the city. We figure that aside from 


the pole investment, which is already made on account 
of the toll lines, our average investment per station 
for country telephones will not exceed $30. We are 
only in our second year on this proposition, yet we be 
lieve it is a solution to the telephone problem for 
the country in our section. The demand exceeds our 


power to supply, whereas on the $18 proposition we 


had 


a hard pull to make any development at all, 
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though our investment was more than double that 
necessary for the $12 proposition. 

We regard it-as very important to connect the 
country with the town; their interests are mutual. A 
country telephone calls for one in town, and one in 
town calls for one in the country. 

We have another plan Which is similar to that 
used by the Southern Bell Company; that is, we fur- 
nish service to subscribers in the country and charge 
them 50 cents per month each. They build and main- 
tain their own lines, while we meet them at the cit) 
limits. We must have at least six telephones on each 
line of this character, and in order to avoid a large 
amount of bookkeeping and expenditure for postage, 
we contract for them to pay twelve months in ad 
vance. We build to the city limits either a metal 
circuit or grounded line at the subscriber’s option, for 
the $6 a year subscribers. They organize a company 
and act through their officers. We have both these 
plans in operation at Carrollton, Ga., as well as a num 
ber of subscribers paying $1.50 per month. This be 
ing our headquarters and being a good field for coun 
try development the Carrollton exchange has grown 
wonderfully. Less than six years ago we had on this 
exchange 174 subscribers; now we have in the ; 
and the country nearly nine hundred, with contracts 
signed up for nearly one hundred more in the coun 
try. 


city 


In our hurry to put the country telephones 
work we brought quite a number of circuits throug] 
our cables, and we have found that this was 
mistake, for our section of the country is subject to 
terrific thunder storms and our cables have suffered 
in consequence. We are now running these country 
circuits from the city limits to the central office on 
covered iron wire. 

There is one item I should have’ mentioned 
sooner but overlooked it at the proper place, and that 
is in working up a country line we endeavor to place 
as many telephones in a particular community on the 
that neighbors will be con 
genial. A large per cent of the communications over 
the country lines will be among the 
that line. They talk to each other, call their doctors 
who are on the line, or the merchants and friends in 
town. While the service is not the best and most ex 
peditious, still they are getting it cheaper than thei: 
friends in town and they are satisfied. 
their telephones and pay their bills and 
teresting to the company. 


a serious 


same line as possible, so 


subscribers on 


They kee p 


that is in 


Denver Connected with El Paso 


Denver, Colo., greetings to El 
Texas, over the telephone for the first time recently 
From the telephone company’s offices George Spald 
ing, commercial agent of the company, spoke to Mayor 
Kelly of El Paso at the other end of the wire, and 
telephone communication between Denver and the 
borderline of Mexico, 750 miles away, was launched. 

The establishment of the El Paso line is another 
link in the chain which is placing Denver in oral com 
munication with the most distant parts of the country 

A wire has been constructed from Tucson, Ariz., 
to El Paso and looped with the one between Tucson 
and Denver. 

The first trial of the new line was a great success 
Those who talked over it heard each other distinctly. 


gave its Paso, 
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iling health, due to army exposure, and he g ( 
resigned there and traveled into the west I have | little sl prin . i 
never found any story quite so pathetic as the diary journalists | did work r Fini tin A ih 
he kept for mother in his meanderings through Kansas = Scola ind for F. L. Flanders, Jr.. i1 ronad r be 


and Nebraska in 1878 and 1879. He wanted to live Cal., and for Louis Kempner in -Ne 
and his wasting body told him all too plainly that he ard M. Carter and John | Poml 


could not. He returned with his family, now grow1 The town of Alma never knew 
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aiter | arrived. Finally the citizens began to ask me 
to bid on job printing. I told them if they wanted me 
to do the work to leave it and | would send them a 
bill, but L wouldn't cut prices. After a while this 
doctrine won favor. Alma was kind to me. My job 
printing business grew and later | leased the old 
Harlan County Times and sued all the delinquent sub- 
scribers. I got in dutch, right there. I had farmers 
hauling me quaking asp cord wood that they must 
have needed themselves. Aiter my lease of the 7imes 
expired I started the Alma Weekly Record and con- 
ducted it as a republican newspaper in a farmers’ alli- 
ance, populistic community. It was in Alma that | 
met and afterwards chummed and lived with George 
\. Briggs, now president of the Chicago Telephone 
Supply Company and Briggs Electric Company at 
Elkhart. Briggs was cashier in his father’s bank at 
\lma and after two years’ association with him I was 
able to borrow some money! Briggs was useful to 
me in those early days and he is responsbile for my 
entrance into telephone affairs. 

I lived in Alma for eight years when I moved to 
lfastings, Nebraska, and established the Hastings Daily 
Record. My connection with the Record lasted two 
years, when I sold it and went to Omaha. I accepted 
my first job at Omaha and depending upon the for- 
tunes of a pay envelope I married Miss Estelle R. 
long. My position was that of superintendent of the 
\Western Newspaper Union. 

Meantime | had kept in touch with my old chum, 
riggs, and he had been telling me of his tremendous 
success as a manufacturer of independent telephone 
apparatus. He visited me in Omaha and wanted to 
know if I would accept a place with his friend Harry 
3. McMeal, publisher of Telephony. It was arranged 
hat I should come to Chicago and look into the propo- 
sition, which [I did. When [ came to Chicago to look 
ver the prospect, Frank G. Jones and Charles L. 
Johnson owned an undivided half of the property. 
frank Jones looked me over at Briggs’ quarters in the 
Palmer House and said he thought I would do. The 
record will show that my name was pinned to the 
nast-head of Telephony in its issue of. July, 1902. | 
‘ame in as business manager and refired five years 
later, as secretary-treasurer and a tenth owner. Mc- 
Meal and I never agreed on policy. He wanted the 
dyed-in-the-wool, simon-pure brand of independent 
doctrine and being the main works, I was kicked out 
with my notions when he got ready to administer the 


1 ( 


kick. 

[ was in debt for my Telephony stock, but I man- 
aged to pull myself together, hock my chips and 
whetstones, get my friends to endorse notes with me 
and by these methods, I bought Sound Waves—a tele- 
phone paper with a record as crazy as its name. 

[ managed to build up Sound JVaves till it had 
the business and dignity to interest James H. McGraw, 
who thought he could do a better job in conducting it 
than I could. But while Mr. McGraw was plotting 
to buy, I was incurring the displeasure of every inde- 
pendent telephone manufacturer by carrying the adver- 
tising of the Kellogg Switchboard & Supply Company. 
No need to dwell on this painful subject. I was the 
goat man then as I am now. Independent manufac- 


‘turers put me in an inquisition chair and told me to 


remove the objectionable advertising or accept their 
cancellations. I stuck for Kellogg. I lost every inde- 
pendent account. Kellogg’s attorneys took my deposi- 


tion and the letters of cancellation and were submit 
ting the whole dirty mess to the United States Dis 


trict Attorney when | went to New York and sold 
Sound Waves to James H. McGraw. 

Mr. McGraw merged Sound Waves with The 
American Telephone Journal and promised to conduct 
a broad-gauged, impartial, fair-minded, constructive 
journal. IL was retained on a temporary basis. but 
Mr. MeGraw’s policy for his new paper was short 
lived. He fluked when the old sentimental crowd 


swooped down upon him. I| turned in Kellogg’s $3,000 
advertising contract and the gang who started in t 


do me insisted that Mr. McGraw should fire out the 
Kellogg advertising. They would have nothing 
his paper unless he complied. The sorry spect 


followed wherein a millionaire publisher turned turtle. 
Mr. McGraw returned the Kellogg advertising 
l liquidated a part of my debts with the mone 


received from Mr. McGraw and when he sold his tel 
phone experience, | started TELEPHONE ENGINEE! t 
has always been my notion that the telephone business 
is excelled by no other business. It has stood 


more extravagance in mismanagement than any 
industry. In establishing TELEPHONE EN: 

the platform laid down by Mr. McGraw, I was 
carrying out my original idea. Mr. McGraw 


sold his publication, I was free to exercise my beliet 
[ wanted some more of the old fight. There isn’ 
thing in any industry half so interesting. There isn’ 
a hope of finding a condition that will present 

fool sides. Independent manufacturers say the) 

not advertise in a telephone paper that carries 


advertising. Since TELEPHONE ENGINEER was est 
lished I have had these Independent teleph ne manu 
facturers—Kellogg Switchboard & Supply Company 
Stromberg-Carlson Telephone Manufacturing ( 
pany, Ericsson Manufacturing Company and M 
lelephone Manufacturing Company, all of whom « e 
in and went out, just for the thrill it would gi 
to try the experiment. Some day they'll all b: 
with the rest of the survivors. 

[ have wanted to tell you about myself for a long 


1 


time, because you don’t know how thoroughly 


a scrap. Jim Parish used to drive his horse int 

office just to tell me that if he had my chin, he'd sigt 
the pledge. Mother named me Eddie, which is just 
one peg removed from Percy. When I grew up a bit 
[ dropped the second syllable. Father named me 


Judson, but I hated Jud as a nickname and never let 
the kids know what the J stood for. When my wife 
vot her calling cards, Ed looked so hard she named 
herself Mrs. Edgar Judson Mock. [ call it my s 
name—a joke that Jim Wakeman never forgot. 

So there you are. I am forty-one, going on forty 
two. I am a member of the Illinois Athletic Club; 
Normal Park Lodge, 797, A. F. & A. M., and Hastings 
Lodge, 28, K. P. The picture I show was made for 
Cheodore Gary, four years ago, but was never used 
I am the original trouble-maker in the ‘minds of a few 
telephone men who simply skin themselves in trying 
to skin me. I have enough stuff up my sleeve to run 
TELEPHONE ENGINEER for forty years and my health is 
bully! 


The legislature of Maine has under consideration 
a bill providing for a public utilities commission of 
five to take the place of the present railroad commis- 
sion 
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The Law and the Teleph 


By E. J. Wenner 
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and cost of installation, we do decide and hold that 
when the customer is solvent, and it is fairly doubtful 
if any back rent is owing, or, as in this case, when the 
subscriber has paid for all the service he got (and 
there is practically no testimony that these appellants 
owe anything, while they are shown to be financially 
responsible), a company cannot insist on that condi- 
tion—cannot be judge in its own case and decide the 
dispute.” 
EMPLOYE INJURES TEAM—DAMAGES SOUGHT BY OWNER. 
J. M. McDonald brought suit in the District 
Court of Woodbury county, lowa, against the lowa 
lelephone Company for $300 damages. The plaintiff 
alleges that an employe of Iowa Telephone Com- 
hired his team and that while same was 1 
his custody it became injured, and because of 
injury defendant is responsible in damages. 


the action will be decided shortly. 


pany 


Comparing American and English Service 


In the London Daily Mai T. F. Purves, an engineet 


it the British General Post Office, who, with several 
other officials of the post office and the. British 
eraph and telephone services, has been investigating 
telephone service in the United States, 
“The telephone service is distinctly smarter in th¢ 
large towns of America than it is with us. Since | 
back the local London has seemed 
nore irritatingly slow than it did before. We have 
plant and equipment practically identical with those 
f New York or Chicago, yet the result in speed of 


] 
tel 


SavVs: 


service 


service is not as good. 
\s regards long-distance service, general sta 
tistics show that the average delay before a trunk 
nnection can be obtained in England is not very 


ereater than it is in America. Their superiority 
is principally in communication between large cities, 
nd in this respect it is indisputable. The explanation 
that the trunk lines between principal cities 
scale than has 


s simply 
are provided upon a much more lavish 
been done in this country. Consequently the American 

s are two or three times as high as those of the 
British Post Office conversation over the sameé 

ileage. The trunk service is relatively much 
ised in America than it is here. The small man over 
there cannot, because of the price, afford the luxury of 
uch long-distance telephoning. 

“On the point of quality of speech transmission, 
if anything the balance is in our favor. Our lines are 
more carefully constructed. I had many long-distance 
‘ommunications and as a rule [ found communication 
ibove 400 or 500 miles was not at all easy. There are 
specially good lines between important cities 
over there, and if one is lucky a very fair talk may be 
ibtained between New York and Chicago—950 miles. 
My colleagues and I were among the first to make trial 
conversations over a newly completed heavy line be- 
tween New York and Denver, more than 2,000 miles. 
The result of our trial was poor, but the weather had 
been stormy. 

“The majority of telephone engineers are very 
much disposed to believe that automatic machines are 
destined to play a great part in the telephoning of the 
future. At the present time there are not fewer than 
250,000 telephones working through automatic ex- 
changes in the United States. At the present moment 
in Chicago an automatic system is being installed for 


for 


less 


some 
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80,000 subscribers in eight exchanges of 10,000 lines 
each 

“On the principle of ‘trying it first upon the dog, 
an automatic exchange is to be installed at the General 
Post Office, and tenders for its construction have been 
invited, and afterwards automatic exchanges 
tested in the provinces.” 


are to D¢ 


Using Old Telephone Directories 


A unique advertising proposition for Oklahoma 
City has been worked out by H. G. Eastman, assistant 
secretary of the Chamber of Commerce, the material 
for which will be 9,000 old telephone directories which 
were gathered up by the Pioneer Telephone Company 


New directories were issued at the same time. The 
Pioneer company will co-operate with the Chambe1 
of Commerce in placing the old copies in every cit) 


and town over the state. 

The old copies really are not out of date, since 
they were issued last spring. The company wi 
to the each branch office in th 


one copy manager of 


+] 


state, which number 1,600, to be placed on file in the 
office. In addition other copies will be sent, to bi 
distributed among the business houses 

The advertising for Oklahoma City is secured 
the fact that whenever the merchant desires de 
goods, or one of his customers desires somet 9 
which it is necessary to send out of town, that di 
rectory will give a list of all business m« Ok 
homa it\ who have telep! nes classifie¢ 1 d go 
to the business Chis includes practical] 1] em 

If there are not enoug! I thie ) ks plac ¢ 
in each prominent business se in ¢ Cl 
town he state from those whicl e gathers 
now, the work will be « pleted when the next ne 
directory is issued in two or three n s. J 
nes sent now will be replaced by newer books 

Mr. Eastman suggested the plan to the | 
company and its officials took up the idea heart 
addition, Mr. Eastman asked them for 500 copies 
which the lists of classified firms can be clipped, Y 
sent out-of-town inquirers. Hundreds of inquiries art 
received by the secretary, asking I i Ist re 
hotels, loan companies, real estate men or other class 


of firms in the city. The list not only is « plete, but 
gives the street and telephone number of the parties 
regarding whom inquiry is made. 

In the past the Pioneer company has been burt 
ing the old directories. 


Telephone on Church Spire 


The new Episcopal Cathedral of St. John the 
Divine, at New York, which was dedicated April 19, 
contains a complete system of telephonic communica 
tion. 

Every part of the mammoth building is linked to 
every other part through a central switchboard. 

There is a telephone on the highest point of the 
dome. Another will be placed at the top of the spire, 
more than 400 feet above sea level. There are tele 
phones in the choir stalls, while another instrument 
is at the elbow of the organist. 

The telephone system extends to the synod hall, 
where the canons have their offices, and to the choir 
school 
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Copper Clad Wire in Municipal Service 


By Warren E. Fastnacht * 
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a time that the 
problem was solved. 
Experience shows, 


however, that it was 
not solved, and we 
know today that 
there is a very large 
held for a wire of 
greater tensile 
strength. A few 
years ago, I learned 





that a successful 
method of welding 
copper and steel had 
been discovered and 
I looked into it very 
thoroughly. This 
wire material is known today as copper clad steel, and 
| will describe brietly how it is made. 

\ billet of mild steel is specially prepared 
centered in a mould, so arranged that the billet can 
be lowered out of the bottom of the mould by means 
of a rod from which it is suspended at the top. After 








—— 


Fig. ; 


and 


preheating, the steel billet is lowered into a very hot 
bath of molten copper-iron alloy and allowed to remain 
long enough to alloy the surface of the steel. It is 
then withdrawn and the entire billet and mould are 


immersed in a crucible furnace containing pure copper. 
\fter the mould fills with copper, which pours in 
through openings at the top, the whole is withdrawn 
and allowed to cool. Then the mould is removed and 
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severe tests ot wintel 


The phot 
10 copper lines were 


by the the past 
graph in Fig. 2 shows how No. 
affected during the same period, and exhibits the slack 
condition they were in after the winter season. 

The cost of our change from No. 10 copper to Ni 
12 copper clad was very largely offset by the sale of 
the old No. 10 at its scrap value. The No. 12 copper 
clad is not as heavy and was installed with great eas¢ 
and facility. It handled much 1 
than copper, which is very likely to brea 
scratch or nick in the surface, while copper clad does 
not. 


can be ire reaqdali\ 


l 
] y 
K at a SMa 


; 


I have shown in Table 1 the tensile strength 
resistance of copper and copper clad for No. 10, Ni 
12 and No. 14; also the weight per mile, for wire 
Copper clad weighs about 7 per cent less than coppe1 
and is about 60 per cent stronger and has 40 per cent 


bare 


( f the conductivity ot copper in the reculat oracd 





TABLE I 
Weig M \\ 
( 
a € { ( ) ( { 
N 154 S g 
N 12 4 7 
N i4 r é 
The weights of double braid weatherp Ie 
mile, I have given in Table 2 
rABLE I 
“sive { 
Ni 
Ni ] Q 
N 
In most signal systems, the size of wire is based 
. . : 7 , : \’ 4 
on its tensile strength only. For example, N 
































he finished billet of copper clad steel is reheated, 
rolled to rods, and drawn 
to wire During the en- \ 
tire process, the copper \ 
adheres firmly to the steel \ 
and the proportions of \ 
copper and steel remain i 
the same from billet to ° 
vire. 
Having satisfied myself 
that this wire was welded, 
| obtained, several years 
ago, about 300 feet of No. “ 
12 B & S and had it 
erected where I could 
watch it, through one en- 
tire winter. The. results 
yroved to me that it pos- 


service the act- 
‘operties which the 
showed it to have, 
satisfied that 

is far superior to any 
ther wire for fire alarm 
service. We 
now have nine miles of 
in use in York, on 
the fire and police 
most of which 


{ 
sessed in 


and we are 


SVS- 


Was 


used ti replace No. 10 B 
& S copper on lines run 


ing east and west, which were the most affected by 


[he accompanying photograph shown in Fig. 1 
shows some of our No. 12 copper clad lines taken dur- 
ng the past month, from which it is apparent that they 
re as taut as when first strung and were not affected 

















copper is used for overhead lines, while No. 16 coppet 
is ample for the same kind of service underground 
The strength of No. 12 copper clad exceeds that of Ni 
10 copper by at least 4 per cent, while its elastic limit 


No. 12 cop 


10 coppt T, of 


The resistance of 


No 


is 50 per cent greater. 
per clad is about four times that of 
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Recent Telephone Patents 


By David S. Hulfish 


991,583. Atachment. Charles L. Williams, Parkersburg, Va. board. The helix of the line relay is shunted out wi 
The novel feature is found in means for supporting the receiver resistance supervisory relay in the cord pair. 
it the ear of the telephone user. A desk stand is provided with 992,333. Automatic Telephone Exchange System. Alexande 
a lazy-tongs attachment for holding the receiver, the hookswitcy T. Brown, Syracuse, N. Y., assignor to Wilbert L. Smith, trustee. 
contacts being operated by the movement of the lazy-tongs; the Filed May 25, 1895, renewed July 16, 1910. A complete system 
device is built integrally with the body of the desk stand, rather of selecting switches and circuits is shown, including power 


than as an attachment. 
991,590. 

D. C., assignor to North Electric Company, Cleveland. Ohio. 
\n economical arrangement mechanically for a row of mutually near. 
dual switch 


ry iy 
ee 
| 3 992,817 


with inductive 





Ill., assignor t 











locking keys. One locking plate is provided, the depression of 
any key unlocking all others and locking itself. A guide pin also 
is guided by the locking plate. 
991,654. Common Battery Switchboard Circuit. Newton C. 
Shellenger, Chicago, Ill, assignor to Stromberg-Carlson Tele 
phone Manufacturing Company, Rochester; N. Y. Application 
led in 1901. The cord-pair is of the four-relay type, the two 
relays of the live sides of the two lines being held by current 
over the live wires of the lines through low-resistance ringers 
to ground after the telephones have been hung up, the clearing 
lamps being illuminated by the back contacts of the relays of the 
dead sides of the lines and thé froht contacts of the live side 
relays. \ two-wire pack without multiple -is shown. 
991,829. Relay. E. E. Clement, Washingttdn, D. C., assignor 
to North Electric Company, Cleveland, Ohio. A relay having 
i pair of spools is constructed with its armature and contact 
elements arranged upon the plan of the well-known single-spool 
return-pole relay. 
991,928. Telephone 





Repeater or Speech Relay System. 








insulator knob; 


brushes. 


the outgoing line 
1 ’ 


I 


ductively relate 


Vo 


he patent is of especial interest 


: early filing date. 
i 992,595. Line Support. 


Le 


has a running 


1 


conductors 
to windings carried by 
992,836. Switchboard System. Charles S. Winston, Cl 


W. 


ring 
Method of Amplifying 
Southgate, Worcester, Mass. 


L. 


| : 
1ectht 


1 


n 


cause 


Ridenour, Gratis, O 


att 


ached 


wit 


h 


+; 


a 


Electric Currents. 


throug! 


The currents 


to 


This method may be 


ae 


I 


the amplification of wave-form current by means of a 


be amplifie: 


stationary 


+h 


Kellogg Switchboard & Supply ‘ 





' 

cepted by the field coil of a dynamo, are amplified in 
{ the dynamo, and then are transferred from the 
| 


th 


r 


r 


Charles G. Ashley, Chicago, Ill. The relay or wave amplifier is -— 
ss es, same place \ specific arrangement of ringing key, tes 
© _4 .. - - 
, supervisory signal wires, adapted for operating party 
i" ee | upon the circuit of the Kellogg common battery sw 
\ which uses one of the talking conductors as a circuit 1 
¢ : . > 
: ing the cut-off relay. 
993,046. System for Phantom Adjustment. Frar 
; New York, N. Y. The telephone line at the telephor 
connected on both sides to ground through resist é 
denser, one or both being adjustable to quiet the tele 
compensate for a varying line. 
993,975. Attachment. Charles E. Flynn, Vale 
91,028 attachment for desk stand for supporting the receiv: 
use. 
the dynamo type, received speech currents being accepted b i 994,302. lelephone Syste m. Henry P. Clause: 
eld coil or equivalent and amplified currents being delivered Ill.. assignor to Stromberg-Carlson Telephone Mar 
y the armature or equivalent. The novelty is found in so con Company, Rochester, N. Y. <A cord-pair circuit for 


ecting the circuits that. the field coil is differential to the 


common battery lines to magneto lit 


) 


t 
l 


ant 


mature currents, whereby the amplified armature currents do position of the sides of the pairs is invo 
it again affect the field, thus avoiding “singing.” 994,361, Method of Amplifying 
992,165. - Telephone Switchboard System. Henry P. Clausen, Charles G. Ashley, Chicago, Ill. This is a 
hicago, Ill., assignor to Stromberg-Carlson Telephone Manufac- No. 991,928, mentioned above. The claims 
uring Company, Rochester, N. Y. The object is to avoid the the method, while those of the earlier patent 
expense of cut-off relays for the lines of a lamp-signal switch- of Mr. Ashley’s invention 


1 in which 


Ived. 


Telephe 1 


-OmMmpanio 


oT t 


le 





windi 
¢ armatu 





T 
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driven switches in the central office controlled by the armatures 
Electrical Switch. Joseph L. Wright, Washington, of magnets whose windings are in the circuits to the substation 
The main driving shaft is oscillatory, and the se 
Trunk selection is not shown, each line having a1 


] 


rectill 

¢ it 

‘ 

us W 
ved 

















( R 


POR! 








‘ ~ ~ ! 4 
na 1 nium ' ¢ ; \ ‘ : , 1 
allt ¢ CTe a NUMIDVE! CV. t vwileTe | re } ) ) 
represente first-class telephone exchange service | the e usually i 
ecessary to the ] t ndling of business al sf ne oth t ( ¢ 
Cel tne seve! CDal ents ( n Teé kee 
tn I ie ps Oo oO | K GO 
(origi rit Cy Was ll ali¢ avs t sum 
reignt m ( gent expecte s ¢ \ t Se Cla 
Ss, acting Dutt< relw ec 1 pate D 1 ) tT) S are 
i¢ raliwa\ pan whereas by the re ( I I nee os. Ss 
te Drancn ex inge, t which a iepart ents ( lange taking plact i t 
O! ore nes \\ SKILI¢ operat ITS StripDUulInNng ( arel i¢ attentl « Oo ( 
i11iS Tt tne ie@pal ent whi they are inte eatures W ( tribute to ] 
ais tile a C1\ 4 alls er ( ors ¢ pos 
‘ 
{ ( - x ¢ . 
. ‘ = ° , , cjoni 
1¢ al { 1 Wea ( oa s( S assist! = 
( tors g . nad S esuit s ( S ee Live C 
tain excellent tal ent ting inst ip ng t 
4 : ] ; 1, % + + - + 
Railw mcia ‘ toucn W l ¢ rw 
conaditl . 3 to 1 Ss end 1 t 
as ni I s r W \ ( ( ight 1) ) 
ires te theia Ip te ( soit é oht, iste c 
tice erie ( I n tne p ( 
| t 1) 1 " | + 4 ¢ ; 
L ie ‘ ( uiwa K c es e eves Ie 
‘ ] ‘ 
1 ‘ ) een ) eSTV¢ ( 5 ¥rce 
I > Tn ( ¢ 9 CC a 
Wh ficial places a call through t ) or duce a pleasing eff 
| T _ ( I< ¢ yvisnes ( (hy ( C 
t ang | I nd 1s allied | K Whe le 
nnecti sa\ {? T 1! 1 { 1 { { Ve T t > 3 
eninoe ¢ 
Chere Ce ¢ @ tow O ( ( 
] j 4 . 
ieadcdin’g 1ICS¢ ) ¢ 
} ] : 
ywoardas causing eCavy 
de signalit S Department of Railway elephones 
ional 9 2 
service; Dut le sit T1101 ‘ 5 
? S c as 
1, 11. 1 . a ‘ | y ss t 
S yvradually\ 1@é o Pp. N N i . . 
7 eve € A ? < t r — 
1 4 f 
s it has beer ind that ¢ echr ker w 5 I 
. litors it e 
ynere s V1 S stin (J ; 
{ ( c ¢ brig ‘ lers f Ter 
] ~—_- ] _. , . 
rood service 1s esired ¢ g ; 
" nu 
i . : 
and can only be tained | 
7 7 ad T T Mi 
D\ Keeping aowt the < | } 
; 
numbe r ol nstruments , ; 
] ~} e 1 2 ¢ 
nN tne excnange ines 
) « 
minimizing the annoving . . ‘ " 
~ E : 


alt 


‘ + 


\ S 


A, 












1911. TELEPHONE ENGINEER. 





Railway Private Branch Exchanges 


By John A. Kick 
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always needs the undivided attention of the operator. 

xchange operators are frequently required to do 
clerical work, handle telegrams (as phonegrams), and in 
other ways divide their time. On small exchanges where 
lines are short and the calls few this division of time of 
the operator may not be beyond good business policy, but 
where the exchange is a switching point for important 
through service or handles a heavy local business the 
accumulative loss of service, by reason of the operator 
not being free to give her whole attention to the operat- 
ing, is considerable and if possible to capitalize would 
represent many times her salary per month. 

The larger p b x to be under the direction and super 
vision of a chief operator and assistants who enforce the 
rules of discipline, correct methods of operating and 
stand responsible to the official under whose jurisdiction 
the exchange is operated. 


Composite Telephone Sets 


he telephone, within recent years, has become 
extremely useful and important in railway work as an 
adjunct to the telegraph in relieving overloaded tele 
1 lines. The use of the so-called composite tele 
ione, namely, a telephone that operates simultane- 
uusly with the telegraph over a grounded telegraph 
line, is the most economical method of increasing a 
wire’s capacity. 

The No. 1312—A composite telephone, manufac 
tured by the Western Electric Company, is in exten 
sive use where additional wire mileage has been re 
quired, and yet the expense of stringing the additional 
wires themselves was not warranted. For such cases, 





the composite system possesses marked advantages in 
first cost, operating cost and maintenance. Its in 
stallation requires no additional line construction; its 
operation necessitates no increase in the operating 
staff, and the absence of outside construction simplifies 
the maintenance problem. Signaling with a composite 
telephone is infinitely more effectual than with the 
telegraph. 
The signaling apparatus used with the No. 1312. 

\ telephone set and No. 1314—A portable composite 


telephone, calls between stations by means of what is 
known as a howler. When one operator wishes to call 
another, he presses a button in the side of the tele 
phone set. This action automatically starts an in- 
terrupter working, which sends out high frequency 
signaling current over the line and causes the ge rs 
at the other stations to give the desired signal in 1d 
whistle or shriek. 

No change in the telegraphic apparatus or its 
operation is necessary to adopt the system to telephone 








operation also. Each beegrapn station is merely 
bridged with a condenser and a resistance and the tele 
phone apparatus is connected —— the line and 


ground. A condenser in each telephone set prevents 
the telegraphic current from passing th eéuath this ay 
paratus to ground. 


The sets employ local battery talking, and a c 
denser is bridged in series with th 

self is shunted by a retardation coil. This coil pre 
vents the telegraphic currents from passing to ground 
over the telegraph line beyond the telephone station, 
but does not impede the telegraphic currents, becaus¢ 
these are of much lower frequency than those genet 


le receiver whicn 


ated by the telephone. 

It is easily — le to wry on a composited line 
this character while telegraph signals are passing ovet 
it, without ae interference \ vhatever. he length ot 
telegraph lines over which such service can be given is 
more or less limited. The most satisfactory operatiot 


is obtained where the telegraph is used for throug] 
business and the telephone for local business, on the 
same line. On a short line, service will be better and 
more stations can be operated than on a long line, and 
the usual maximum limit is generally taken at 125 
miles of No. 8 BWG iron wire equipped with seve 
telegraph stations and five telephone stations 

On some railroad systems, through lines are « 
posited over different sections, as for instance, in the 
case of a through telegraph circuit extending from 
New York to Wilmington, N. C., which is auaneaiied 
between Richmond, Virginia and Rocks Mount. ». 4 
[t can thus be seen that the section of line between 
these two points is serving a double purpose simul 
taneously, and thereby saving the expense of installing 
another circuit between these points 


More Telephones on i R. I. & P. 


The Chicago, Rock Island & Pacific will soor 
equip its Kansas division with telephone train dis 
patching apparatus. It has just ordered forty-two 
Western Electric selectors for a new circuit which 
will run from Caldwood, Kan., to Belleville, Kan., a 
distance of 210 miles. The dispatcher will be located 
in the middle of the line at Herrington, Kan 









TELEPHONE ENGINEER. 


Operation and Maintenance 
By Richard L. Gilles 
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of arrow b the diaphram will be distorted in the direction 
of D’; thus the water will be forced back and forth 
through the pipes but not actually flowing through the 
cylinder C. If P is taken as a source of alternating cur- 
rent and C as a condenser and E as an electrical apparatus 
t shows that a current will flow back and forth through 
the apparatus due to the charge and discharge of the con- 
denser, but not flow through the condenser. Thus a con- 
denser in series with any apparatus will allow an alter- 
nating current to flow through the apparatus but will 
not allow a direct current to flow through it, while im 
turn a coil having a high inductance will allow a direct 
curent to flow through it but will not allow a high fre- 
quency alternating current to flow through it. The aver- 
age frequency of the alternating currents in telephone 
transmission is taken as 700 cycles per second. 

\ telephone circuit may be said to consist of two 
parts, the primary and the secondary circuits. The pri- 
mary circuit consists of the transmitter, battery, and pri- 
mary winding of the induction coil. The secondary cir- 
cuit consists of the receiver, condenser, and the second- 
ary winding of the induction coil, in series with the line. 
Phis is illustrated in Fig. 4, where 7 is the transmitter, 
PB the battery, P and S the windings of the induction coil, 
R the receiver. 

The induction coil consists of a primary winding 
wound on a soft iron core and entirely insulated from 
the secondary winding, which is placed over the primary 
winding ; thus there is no metallic connection between the 
two windings. It will not be necessary to go into the 











T B °g $s R LINE 
-—O2 
Fig. 4 
onstruction of the transmitter and receiver. Any vi- 


bration of the diaphragm of the transmitter will cause a 
fluctuation of current flowing through the primary wind- 
ing P of the induction coil due to the changes of resist- 
ance in the transmitter, and will set up lines of force 
through the core of the coil. These lines of force will 
pass through the secondary winding and set up a current 
in it corresponding to the current in the primary. The 
current in the primary will be of a pulsating nature as it 
never changes its direction, but the current in the second- 
ary will be alternating due to the rise and fall of the 
force in the core which will cause a current to 
How first in one direction and then in the other, because 
the direction of flow of an induced current depends on 
vhether the lines of force are increasing or decreasing 
It will be seen that the current from the battery does 
not go into the receiver or the line but it is the current in 
luced from the primary winding that actuates the re- 
This is the circuit used on a simple telephone, 
although a receiver hook is used to make the proper con- 
nections between the bell arrd the line, and also to connect 
the battery. 

lhe circuit used in the Western Electric train dis 
patching sets is different from the ordinary telephone 
circuit and operates with a push key as follows: 

lig. 5 shows the key in use and Fig. 6 shows the 
key in the normal position. RC represents a retardation 
coil which has a high impedance to voice currents, and 
the transmitter, receiver, coil, and condensers are rep- 
resented by the letters, 7, R, P and S, and C L and L 
are the line connections and the little arrows represent 


the connections made by the key contacts. Fig. 5 repre 


lines of 


ceiver. 
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sents the condition when the operator 1s talking. 
local contacts are closed giving battery to the transmitter 
and primary winding and the secondary winding ts con 
nected to the line through the retard coil /( This coil 
allows enough current to pass through the receiver so 
that the receiving party can break or interrupt the party 
talking, but still does not allow enough current to pass 
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through the receiver from the secondary to interfere with 
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the transmission. If it were not for this coil the current 
would mostly go through the receiver and use the 
transmission to be very weak at the distant end. When 
the button is in the normal position the battery is cut out 


as is also the secondary of the coil and the retard coil, 
and the receiver is connected directly to the line through 
the condenser. This receiver is wound to about 700 ohms 
resistance and has a high inductance compared to a /V 


ohm receiver. This allows it to be connected across the 
line without shunting out to any great extent any sta 
tions which may be listening in. In this way th ‘eiver 
receives the current directly from the line without being 
retarded by the winding of the induction coil. The open 
ing of the battery circuit is useful in two ways. It 1s a 


saving in battery and it benefits the receiving by not mick 
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Fig. 6 
ing up the sounds in the room as it would if the trans 


mitter circuit was closed. The condenser in the 
keeps the direct current used in signaling from passing 


through the receiver and makes conversation possible at 
the same time as the signaling. 


The 
Western 


Kellogg booster circuit is different from the 
Electric circuit and is shown here in re 
The retard coils 


(Fig. 7) and schematic (Fig. 8). 
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and 3t are adjustable so that the incoming currents and on the ste p-up side. Lhe Sandwich Electric Compat 
itgoing currents can be adjusted so that the end sta selector operates on this same pr 


tion will average up about the same as the first station ferent mechanical] construction 
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take up the remaining 62 volts which is figured as 
follows: 

R equals & divided by C; 62 divided by .010 equals 
The main battery voltage is derived as 
llows (Fig. 12): 

Suppose we have a line 50 miles long with five sta- 


6200 ohms. 








have 46.64 minus 38 or 8.64 volts left over, to take up 


with the added resistance. The selector requires .010 
amperes so the resistance will be 8.64 divided by .010 or 
&64 ohms of added resistance for the first station. The 


voltage at the second station will be 46.64 minus 3.52 o1 


13.12 volts. The added resistance will take up 43.12 
l 


























tions each 10 miles apart, each selector taking 38 volts minus 38 or 5.12 volts. 5.12 divided by .010 equals 512 
ind .010 amperes. The line is 210 pound copper measur- ohms. Each station is figured the same way. The last 
wn 
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Fig. 10 Wes S 
ing 8.8 ohms per loop mile. This will give 88 ohms re- — station will have only 38 volts at the terminal 


The five stations will require 
The first sec- 


sistance between stations. 
five times .010 amperes or .050 amperes. 
tion of ten miles will carry .050 amperes, the next ten 
miles .040 amperes and so on down to the last section 
which will carry only .010 amperes. The drop for the 
first section will be & equals C times F or 
050 times 88 equals 4.44 volts drop. The other 
sections are, 
040 times 88 equals 3.52 volts drop. 
.030 times 88 equals 2.64 volts drop. 
020 times 88 equals 1.6 volts drop. 
10 times 88 equals .88 volts drop. 
\dding these up gives a total line drop of 13.04 
volts. The resistance of the three 5L coils is 150 ohms, 








require no added resistance. 

Che added resistance for the bell on a main 
tector 1s taken as 70 per cent of the selector resistance, 
so tor the first station in this case it would be ./| 
864 or 604 ohms. 

Every circuit will have to be figured separate! 
hgured in accordance with the resistance of the litn 





make of selector, etc., but the general rule will be th 
saime as just given. 
Transpositions are cut in the lines to eli 


talk and disturbances from neighboring wires. 
These disturbances may be due to electromag 
ir electrostatic induction. A magnetic field exist 


every wire carrying current, and as the current 






































150 times .050 or 7.5 volts drop in the 5L coils. The does this magnetic field vary. his magnet 
sum of the drop in the line and the drop in the coils is rounds the wire the same as a ring does one’s finge1 
20.54 volts or the total drop in voltage from the battery a telephone wire is close enough to a wire carrying 
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Fig. 11 Gill 


selector is 38 volts; adding this to the 20.54 volts drop 
vives us a total voltage 58.54 required for the operation 
of the circuit. Figuring a dry cell at 1.4 volts and divid- 
ing 58.54 volts by this gives 41.8 or 42 dry cells required. 

The drop to the first station would be 7.5 plus 4.4 
or 11.9 volts. Subtracting this from the total battery 
voltage, 58.54 minus 11.9 equals 46.64 volts at the first 
Now the selector only requires 38 voits so we 


station. 


Ss 


emati 


set up in the telephone wires and flow through the r 
ceivers. This is illustrated in Fig. 13. 

Let A represent a line carrying a pulsating current 
or alternating current. As the current varies the lines 
of force will expand or decrease and cut the telephone 
wire B. This will set up a current in the telephone wir« 
and be heard in the receivers. This would be the con 
dition of a telephone wire running parallel to a tek 
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cause a selector failure but it will cause a loud interference 
in the receiver due to the current flowing through it and 
a defective condenser may be located this way by listening 
while the dispatcher is calling someone. 

A loud cracking in the receiver when the dispatcher 
is ringing on the line is caused by a partial short on the 
line. 

The telephone line will become noisy if either wire 
becomes grounded, open, or crossed with another wire. 
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Fig. 14 


Che trouble may be located between sections by having 
the line test switches opened one at a time. If the noise 
stops when a switch is opened the trouble is beyond that 
office. If the noise is still in when the switch is opened 
the trouble is between you and the office. In this way the 
trouble may be located between two test offices. An open 
circuit may be caused by a broken wire in the line, a de 
fective cable pair, or a defective switch in a test office. 
\ ground may be on the line or in an arrester in an office. 
\ cross would most likely occur on the line. After lo 
cating the section in which the trouble is in it may be lo 
cated to the station or between stations as follows: 

[In case of a ground or cross, call a station and have 


him short his line switch with a knife or car seal and if 
ee +] , - ] . : . 
this quiets the line the trouble is beyond him. If in try 
ing the next station the noise still remains, the trouble 
is between these two stations. An open can be located 


in this way. In case of a solid short on the line this sam 
test can be reversed and used in the same manner by 
having the station put a ground on one side of the line 
his can be done by placing a car seal or wire from one 
ne wire to the ground post on the lightning arreste1 
Grounds may also be located by having the various offices 
| 


1 


open their office switch and see if this clears the line. If 
he arrester is grounded the operator can clear same by re 
moving the carbon blocks from the arrester. It some 
times happens that during a storm several offices will be 


come grounded and they will have to be located one at a 


time 


\n open in the line will cause noise in proportion to 
the distance it is from the end of the line. Thus a line 
nay be open near one end of the line and appear very 
noisy to the man at that end and comparatively quiet to 
the man at the other end of the line. An open will cause 
a failure of selectors beyond the open and sometimes 
cause a failure to a number of selectors between the dis 
patcher and the open due to the adjustment of the se 
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lectors and the abnormal current flowing through them. 
\ short will also have the same effect on the selectors so 
that trouble can not always be located by the stations the 
dispatcher is able to call. 

These listening tests may be applied by the telephone 
maintainer or operator at any station on the line and it 
is a good idea to have two parties listening in when these 


tests are being made as the results can then be compared 
and locations simplified. Considerable practice is re 
quired to locate accurately the trouble between stations 
with listening tests, due to the slight change caused in 
the noise when the fault is close to a station under test. 


Telephone Equipment for Electric Railways 


j 
| 


In a paper on “Overhead Standardization,” read 
by A. Schlessinger at a recent meeting of the Central 
Electric Railway Association, he stated that there is a 
difference of opinion regarding the relative advantages 
of telephones located in booths at sidings and portable 
telephones on cars with jack boxes on poles at sidings 
and approximately every mile between sidings. Ot 
course, both plans have their advantages, bi 
the telephones are located in booths out on the line it 
is necessary to have one at each siding, including the 
ones that are not used for scheduled meeting points 
Sometimes trains do not use these sidings for several 
months and the trainmen do not have occasion to ust 
the telephone. Consequently the condition of the in 
strument is not known until it is needed and then it 
is quite likely to be out of order, whereas the car tel 


phone is frequently used and its condition 1s always 


known. Furthermore, if it should get out of order it 
can be replaced with another portable set at on¢ th 


terminal 
the train 


Where jack boxes are used at each siding there 


s or at the dispatcher’s office without delay t 


should be two so located that trainmen may c 
municate with the dispatcher from the car witl 

uling switch points. Where there is a commerce! 
telephone line in addition to the regular dispatcher’s 
line an additional jack box should be connected there 
at all sidings for use in case of trouble on the dispatcl 
er’s line. 

Test swi es should ye ins lled 1n all subst s 
nd juncti Pp ints ind ccasio1 lly it othe S t ‘ 
vhere employees are on dut These will « e the 
dispatcher linemen to | é ickly the sect 


) 

The dispatcher’s telephone switchboard is usual 

made up with small knife-blade switches, which wear 
and work loose quickly and cause poor connection and 
noisy and poor talking lines. The cord and p t 
board is more convenient and offers more combina 
tions and greater flexibility in the operation for the 
dispatcher, but unless this type is specially designed 
and built to withstand burn-outs or breakdowns in in 
sulation considerable trouble may be experienced in 
case telephone wires become crossed with higher volt 


age wires. 

It is therefore necessary to g 
standard telephone apparatus and to use equipment of 
more rugged design with increased insulation. This 
is easily done, but the manufacturers call it special and 
the price we must pay for it is entirely out of propor 
tion to the price of standard equipment. This seem 
ingly excessive price has a tendency to limit the de 
mand for the equipment most suitable for electric rail- 
way service. The demand for the standard apparatus 
is practically unlimited and it can be built for a lower 
first cost. But its use results in increased maintenance 
expense, and this, I believe, strengthens the theory 
that only through standardization can electric railways 
secure the material most suitable for their service at 
a reasonable price. 
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and the poorest is infinitesimal. The largest economics, 
therefore, which it is possible for one planning a tele- 
phone system to achieve are accomplished by savings 
in line construction and by the use of such methods 
of operation as will secure the maximum use of the 
facilities provided. 

In dealing with this phase of the problem it is first 
necessary to establish a standard of transmission which 
it is desired to furnish. Preferably, this standard of 
transmission should be expressed in miles of standard 
cable, although if it is so desired it can be expressed 
in terms of an open wire copper circuit of a given loop 
resistance or weight per conductor per mile. If dif- 
ferent classes of lines are to be considered, it may be 
advisablé to have two standards, one for a certain 
class of service, perhaps the bulk of that which 1s be- 
ing considered; the other for a certain special class 
of service which represents but a small percentage of 
the total amount. For instance, it might be desirable 
to fix for certain classes of service a 20 mile standard, 
while for other classes of service a 30 mile standard 
might be considered satisfactory. 

Having established the standard of transmission, | 
may point out certain general principles for guidance 
in determining the most suitable construction. If the 
circuits are to be wholly of open wire, the problem is 
comparatively simple. If copper wire is to be used, 
mechanical strength limits the engineer to the use 
of wire not below 160 or 175 pounds in weight, al- 
though climatic conditions, such as sleet or high winds, 
must be taken into consideration. Very approximate- 
ly, where copper is used the length of line over which 
it is possible to give the desired standard of transmis- 
‘sion is inversely proportional to the resistance of the 
circuit per loop mile. To illustrate, if transmission 
between two substations of a standard type is satis- 
factory over a 400 mile line of 210 pound copper wire 
having a loop resistance per mile of approximately 8 5 
ohms, then an equal grade of transmission can be 
given over a circuit 200 miles in length by using cop- 
per wire weighing approximately 105 pounds per mile 
and having a resistance of approximately 17.0 ohms 
per loop mile. However, as the lattér size of wire 
under ordinary conditions does not possess satisfac- 
tory mechanical strength, it is necessary either to use 
larger copper wire or to use bi-metallic wire, selecting 
in this case a size and grade of wire which will provide 
mechanical strength with a resistance not in excess 

f that of the 105 pound copper conductor, or 17.0 
ohms per loop mile. 

Two cautions may well be introduced here: First, 
that this proposal is only approximate and, since exact 
transmission efficiency involves the knowledge of an 
experienced telephone engineer, it is well, where the 
amount of construction is considerable, to obtain the 
advice of an expert, because the difference in cost be- 
tween two sizes of wire may represent a very large 
sum of money. Second, for iron wire circuits no 
simple rule applying to different gauges of wire can be 
given, since their efficiency is not simply related to the 
weight or resistance, as well as for the reason that in 
the case of iron wire circuits there is a tendency for 
the joints to become of high resistance, causing an old 
iron circuit to have a much lower transmission effi- 
ciency than the same circuit when newly installed. 

In the case of cables, the transmission efficiency 
varies inversely as the square root of the product of 


the loop resistance and the mutual capacity. Diverg 
ing for a moment, since in the past there has been 
some confusion in regard to the capacity of a cable as 
affecting transmission, it may here be emphasized that 
it is the mutual capacity between wires of the pair 
and not the grounded capacity of a wire or conductor 
which influences the transmission. However, it can 
be added that for ordinary paper insulated lead covered 
cables the ratio of the mutual to the grounded capacity 
is nearly constant, being approximately two-thirds 
Hence, if in one case the mutual capacity is known 
and in the other only the grounded is available, it is 
possible to compute the mutual capacity in the latter 
case and then compare the two cables. 

To illustrate this rule governing the efficiency of 
cables, an example or two may be presented. Very 
approximately the capacity of paper insulated lead 
covered cables of different gauges may be taken as the 
same, since it is common practice so to construct them. 
Assuming No. 19 B. & S. gauge cable as the standard, 
a No. 16 B. & S. gauge cable which has approximately 
half as many pairs for the same size of lead sheath and 
for the same weight of copper, gives only a 40 per cent 
increase in transmission efficiency over the standard 
No. 19; or, in other words, 1.4 miles of such No. 16 
gauge cable is equivalent to one mile of No. 19 gauge 
cable. In the same manner, two miles of No. 13 gauge 
cable gives the same transmission loss as one mile of 
No. 19 gauge cable of the same capacity ; that is, in tl 
case of non-loaded cables, of which I am now speak 
ing exclusively, to double the transmission efficienc: 
it is necessary to multiply the weight of the copper 
conductor by four, which obviously results in a very 
large increase in cost 

Regarding the capacity of cables, it may bé 
pointed out that, in order to obtain a change in mutual 
capacity of, say, from .070 to .054 microfarad pet 
mile, it is necessary to reduce very greatly the num 
ber of pairs in a cable having a given sized sheath, the 
reduction in some cases being almost as great as 50 
per cent. While it is not possible to formulate a rul 
applicable to all cases, it has in general been found to 
be economical to use cable having a reasonably hig! 
capacity, that is, a rather compact cable, and then wher: 
necessary to increase the transmission efficiency by 
increasing the size of the conductor one gauge rather 
than to attempt to secure the transmission gain by a 
low capacity. This is especially true when the price 
of copper is low. 

The above directions apply to cases where the 
transmission circuit is wholly a cable line or wholly an 
open wire line. If of necessity the circuit must be 
carried for part of the distance in cable and part of the 
distance in open wire, the problem is much more con 
plicated, since in order to obtain a standard grade of 
transmission at a minimum cost It is necessary so to 
proportion the cost of the cable portion of the circuit 
and the cost of the open wire portion of the 
circuit as to produce a minimum cost for the whol 
line. In a paper of this nature it is hardly possible to 
present even general rules to cover the methods to be 
followed in so proportioning costs. I may, however, 
illustrate what is not good practice by an example: If 
it is desired to furnish transmission between points 
400 miles apart, and if of this distance conditions re 
quire the use of a cabie for ten miles, the remainder of 
the distance being open wire, it would obviously be 
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uneconomical to use a large gauge conductor, such as 
a 420 pound copper wire, for the open wire portion of 
the circuit, and for the cable portion of the circuit t 
use a No. 22 gauge cable. It would probably be more 
nearly correct proportion to use-a 210-pound copper 
conductor for the aerial portion of the circuit, and a 
No. 10 gauge conductor for the cable portion of the 
circuit. The actual details of construction, however, 
depend upon several factors, such as the number of 
circuits which it is desired to provide, whether th« 
cable is to be underground or aerial, etc., etc 

It will in most cases be necessary to equip the 
telephone line not only with apparatus directly con 
cerned with the transmission of speech, such as the 
transmitter and receiver, but also for the purpose 
signaling there will be required apparatus, such as 
bells, drops, relays or repeating coils, and these devices 
will have to be considered in calculating the line \ 


- 7 > 1 > . 7 
few general statements more or less in the way of ca 


tion may be in place with respect to the use of such 
appliances First. referrine to bridged nnaratus it 
ay} ‘ Lt, | AC ii iiin Wii Ah appPdldalUn, it 
being assumed that excepting t very special cases 
° ae } ] 14 
series apparatus 1s not t e employed, it should 
Pp inted « t that the effect of bridg 1 app: s n the 
transmission does t depend on its direct 
esistance it upon its impedance to currents ( 
phonic frequencies; that is, it 1s quite possible 1 i 
1. er : A , = hee ] 
drop having a resistance of 200 ns would Lusé 
? , ] + 
~ OTE it ins Iss ] Loss as no i¢ ( | @ 
a resistance of 500 ohms if the first drop mentioned had 
a higher impedance to telephonic currents ‘or a 
1 ' “14 1, +1, 1, x} + 
given style of drop, it is true that the higher: 
resistance the higher the impedan ( s 
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rcuit to determine the cost otf making up this trans 
mission loss by the use of a larger gauge of copper 
conductor. In most cases it will be found that the S 


f making up the loss introduced by the coils will bi 


from 10 to 100 times greater than the saving which re 
sults from the use of the cheaper coil Therefore, in 
an efficiently de sioned plant the use of cheap apparatus 
involving a large transmission loss is not in general 


found to be economical. This, however, must not be 


taken to apply to special cases where a satisfactory 
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grade of transmission can be given over circuits with 
an inefficient type of associated apparatus. Such cases 
arise where, for the purpose of mechanical strength 
rather than for the purpose of telephone transmission, 
it Is necessary to use a certain type of construction 
In this connection also it may be pointed out that a 
transmission test on a piece of apparatus such as a 
drop is not a sufficient indication that the drop would 


in every case be satisfactory from a transmission point 


f view. A loss of much less than one mile of standard 
cable cannot be readily determined even by experts in 
transmission. Since to make up a loss of a fracti 
a mile of cable by increasing the size of the 
means the expenditure of a large sum of money, the 
actual amount depending upon the circuit, even losse 


s small as one-tenth of a mile oi 
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tions. If, however, one wire has a large leak to earth 
at a given point, and the other wire is well insulated at 
this point, the balance secured by transposition is dis- 
turbed —_ the chances are that the line will become 
noisy or-that there will be crosstalk. For this reason 
leakage to earth through poor insulé ition which is noi 
the same for the two wires is very likely to cause 
noise. : 

The problem of securing a satisfactory grade ot 
telephone transmission at a minimum cost is not by 
any means a simple one. However, it is a problem 
which admits of exact engineering or of as exact an 
engineering solution as the corresponding problems in 
power distribution. One called upon to provide tele- 
phone transmission facilities as compared with one 
called upon to provide power transmission facilities, 
is confronted with two difficulties: First, the problems 
involved in the case of the telephone are more com- 
plex; secondly, the telephone apparatus of different 
manufacturers is not as yet classified in a standard 
manner with respect to performance, while power ap- 
paratus, such as generators, motors and transformers, 
is rated in definite units as to efficiency, consumption 
of energy, output, etc. 

Each manufacturer, I presume, is prepared to fur- 
nish information about the efficiency of its own ap- 
paratus; at least the company with which I am asso- 
ciated is prepared to do so, and this data is in such 
form that it may be used in calculations to determine the 
proper relation between transmission efficiency and 
plant economy. 

The knowledge which has been acquired in the 
past concerning the factors involved in telephone 
transmission, coupled with the scientific investigations 
which the engineers of the Rell interests are continu- 
ally conducting, justifies the feeling that the future 
promises even greater results in transmission efficiency 
than have been realized in the past. 





Telephone Train Dispatching in Hudson Tunnels 
1 


1 
I 
1 ue” 
1\ rd 


1e Pennsylvania Railroad Company has recent- 
ered fourteen Western Electgic selectors for 
use in its Hudson tunnels. The section equipped is 
known as the Jersey City-Newark division, and it ts 
The dispatcher will be located 
at what is known as the “S. C.” tower, and No. 16 
b. & S. copper wire will be used. The standard 

\Western Electric selectors will be installed, and, in 
addition to this, fourteen special six-line test boards 
have been ordered. There will also be thirteen ten- 
ine jack boxes, which will be used for blocking pur- 


nine miles in length. 


C. M. & St, P., Extends ‘Telephone Dispatching 


The Chicago, Milwaukee & St. Paul, which is al- 
ready operating approximately 2,000 miles of track 
by the telephone, has recently ordered of the Western 
Electric Company seventy-five telephone selectors for 
use on its Hastings and Dakota division. Three cir- 
cuits will be installed, the total mileage being about 
390 miles. One circuit will run from Montevideo, 
Minn., to Minneapolis, Minn., with a branch from 
Benton n Junction to Farmington Yards. There will be 


twenty-eight stations on this circuit and the dispatch- 
er will be located at Montevideo. <A second circuit 
where the dispatcher 


ill run from Aberdeen, S. D.., 
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will be located, to Mobridge, S. D., a distance of YS 
miles, and will be equipped with twelve stations. 
Another circuit will run from Aberdeen, 5. D., t 
Montevideo, Minn., a distance of 120 miles. The dis 
patcher will be k cated at Aberdeen and twenty thre 
stations shag be equipped. No. 9 B. & S. copper will 


be used on all three circuits. 


Harriman Roads Adopting Telephone 


The seven lines of the Harriman syste 
placing the telegraph by the telephone for train dis 
patching. Simplicity, quickness and economy are the 
points in favor of the telephone advanced by railroad 
men. by the telephone the train dispatcher is enabled 
to handle the rolling stock of his road in one-tenth ot 
the time required by the use of the telegraph. 

The Southern Pacific, the Union Pacific, the Ore 
gon Short Line, the Oregon-Washington Railroad and 


; ave Fe 


Navigation, the San Pedro, Los Angeles and Salt Lake, 


the Galveston, Harrisburg and San Antonio, an 
Houston and Texas Central are the Harriman 
that are adopting the telephone to dispatch trains. 


f 


On the Southern Pacific telephone gy vars g is 
In operation between Salinas and Santa Barb: y 
the Coast division, on the entire Shasta divis 


i 
the Sunset, and the Sunset and Western and Mc K 
trick branches. It.will soon be established beteses 
Sacramento and Sparks. Railroad officials say it is 
only a question of time until the telegraph will serve 
only as an emergency service on the Southern Pacit 
and other Harriman lines. 


“Walsh” Road to Use a ae 
‘The Chicago, Terre Haute and Southeast; rn rail 
way has abandoned the 
patching 
work of installing the new line between 
Central station at Chicago and the Southern end of the 
former Chicago and Southeastern at Terre Haute has 
been completed and tests will be made at once. 
The telegraph will not be entirely dispensed 
and considerable business will continue to be handle 
in the old way. Through Danville the C. ‘I. H. and S 
Walsh road as it is still called (and probably 
ways will be on account of its short sound and the 
associations) now has three systems of communica 
tion. The first is the telegraph; t 
graphone, by which talking can | 
dispatching wires without disturbing the operator « 
even allowing him to know that communication is 
passing over the telegraph wires. Then comes the new 
telephone system, which is a hyb rid a containing 
the best parts of a half isles earlier attempts at train 
telephoning. 


telegraph system of train dis 
and adopted the telep yhone for that work. The 


, 
tne Grand 


1 
| 
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« done over trail 


Atlantic rie Line at, Telephones 


The Atlantic Coast Line has recently placed 
order with the Western Electric Company for ninet 
station telephone train dispatching equipments, which 
will be used to equip 235 miles of track. A train, a 
message and a block circuit will be installed between 
Savannah, Ga., and Jacksonville, Fla., with a branch 
from Jesup, Ga., to Waycross, Ga., and from there 
back to Folkstone, Ga., where it again meets the main 
line. ‘The train dispatcher will be located at Savan 
nah. 
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Current Supply for Selective Systems 


By W. E. Harkness* 
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types mentioned, at different rates of calling for cir- 

cuits of from 10 to 50 stations. From the informa- 

tion thus shown, the proper ampere-hour capacity of 

the battery required for any circuit employing the 

tvpes of selectors described may be determined. 
STORAGE BATTERIES. 

Storage cells are rated by their ampere-hour ca- 
pacity, which is governed by the area of the plates 
in the cells and somewhat by the rate of discharge. 
The number or size of the plates used may be varied 
to obtain cells of different ampere-hour capacity. As 
selective calling systems require a comparatively low 
capacity and a slow rate of discharge, small cells may 
readily be used. 

In order to provide for emergencies such as in- 
terruptions to the power circuit or trouble with the 
charging apparatus, it is desirable to allow an excess 
ampere-hour capacity. Provision for at least three 
days’ excess ampere-hour capacity should be made; 
double this provision is advisable. 

In assembling the storage cells into a main bat- 
tery, various types of construction are employed. The 
form employing “couples” consisting of a negative and 
a positive plate with their connecting lugs burned to 
gether is the simplest and cheapest and is considered 
the best for this class of service. 

()ne of the main objections urged against the stor- 
age battery has been the maintenance, an objection 
lich seems to be due mainly to the assumption that 
*h batteries cannot be maintained without skilled 
labor. This objection is believed to be less serious 
than has been anticipated, for the reason that the aver 
age telephone inspector or repair man can, after a 
little study of the instructions furnished by the manu 
facturers, care for a storage battery in a satisfactory 


wl 


1¢ 


manner. 
CHARGING APPARATUS. 

Several methods of charging the storage batter- 
ies may be employed, the choice of method to be 
used depending upon local conditions. They are as 
follows: 

1—Charging direct from direct current lighting 
circuits, the proper amount of charging current be- 
ing regulated by means of a rheostat or bank of lamps. 
(his method may be employed only where the volt- 
age of the storage battery is lower than that of the 
lighting circuit. As the usual selective circuit re- 
quires a battery of over 100 volts, this method is sel- 
dom used. This method cannot be adopted when alter 
nating current lighting circuits are used. 

2—Charging by means of a small direct current 
generator driven by a direct or alternating current 
motor operated from the commercial lighting cir- 
cuits. This is the most flexible and satisfactory ar- 
angement, as the generator may be connected di- 
rectly to the line in case it is necessary for any reason 
to cut the battery out. 

3—Charging by means of mercury are or other 

rms of alternating current rectifiers. This, like 
scheme 1, is, to a certain extent, limited to charging 
batteries of a voltage lower than that of the circuit 
supplying current. The maximum voltage at the bat- 
tery is 115 volts when the rectifier is connected to a 
220-volt alternating-current circuit, and 175 volts 
when connected to a 330-volt alternating-current cir- 
cuit. This will, in some cases, necessitate splitting the 
battery into sections for charging, or providing a 


duplicate set of batteries to be used while the regular 
set is being charged. 
ALTERNATING CURRENT RECTIFIERS. 

The type of rectifier which is best known is the 
mercury arc type. There are, however, some other 
types which have a lower first cost, but are not capa 
ble of transmitting as large currents as the mercury 
arc type, nor are they as efficient. They have, how 
ever, sufficient current capacity for the service under 
consideration. The principal advantage of the recti 
her over the motor generator set is that it has no 
moving parts and the set may be operated by inex 
perienced employes. Its disadvantages are the renew- 
al and breakage of the glass tube in the mercury arc 
type, and the handling and cooling of the liquid, to 
gether with the renewal of the electrodes in the liquid 
types. 

The relative costs of the several suitable types are 
as follows: 


Basis An al ( ge De 
Items Life. Salvag Det 
Storage batteries ; > vears 0 20% 
Charging plant... 8 years 25% 9.37 
Interest on investment ; 6 


Maintenance Charge: 
Labor It is estimated that the batteries and charging 

equipment will require the services of one man one day 

week. The rate of pay of such a man being estimated a 


$3.00 per day equals, per year $156.0 
\laterial \cid and water for batteries per cell per 

year \ 2-8 as 
Oils, waste, etc., for motor generators, per set pet 

ear 0 
Operating Expense: The power used to operate the motor 

generator sets or for charging the batteries direct is based o1 

rate of 10 cents per kw-hour on the primary of the charging 

set. The efficiency of transformation is estimated at 70 per cent 

which brings the cost of power at the battery terminals 


proximately 14.3 cents per kw-hour 


Owing to the possibility of the st rrage batter, 
receiving less attention in this service than in regu 
lar telephone exchange service, and on account of its 
low rate of discharge, its efficiency in selective callin: 
service is estimated at 50 per cent of its normal rating 
On this basis, the current delivered to the line will 
cost approximately 28.6 cents per kw-hour, exclusi 
of the fixed charges. 

FIRST COST OF CHARGING EQUIPMENT. 


(1) Power panel for charging direct from powet 


circuit. Panel containing low voltage cut-out rhe 
stat, switch and fuses. 
Estimated cost $1 
Annual charge Rate 
Depreciation 9, 375° $1 
Interest { 
Tota $1 84 
(2) Motor-Generator Sets 
YOO to 600 250 to 300 
watts watts. 
ype of motor, 2200 volt direct current $155.00 $120.00 
Single phase alternating current 165.00 135.00 
Two phase alternating current 130.00 115.00 
(3) Power panels, consisting of slate panel containing 
switches, fuses, rheostat, starting box and ammeter and volt 
meter, $95.00. 
ANNUAL CHARGES. 
A typical equipment will be considered The 
circuit is 150 miles long, constructed with No. 9 B 
& S. gauge hard drawn copper. There are thirty four 


figure battery bell selectors used, and the dispatche 
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is located at the end of the cirtuit. The number of The storage battery equipment would be identical 
calls per day is 300. the only difference in expense being that of current 
fhe main battery in this case will have a volt which would probably be increased \ssuming this 
age of 280. The number of storage cells will be 280 item to be doubled, the total annual expense for stor 
2, or 140. age batteries would be $246.30 
eet cost of 140 celle at $50 cach $ 70.00 lf, as before assumed, the charging panel is used 
Annual Charges in place of the motor-generator set, this amount will 
Depreciation at 20% 14.00 be reduced to approximately $212 


Interest t 69% {) ] P : : 1 ‘ 1 1 
nter . ; nap On this basis it is believed that, although the 
Maintenance 52 days’s work at $3.00 per da 156.00 | f ’ ‘ , 
‘ 124 > nse " eTorago hyat rT \ ned mot Tr ’ eT 
, ’ water per year at $0.5 per coll 7.00 annual expense par LOTaVe yattery and moto! gene! 
ator equipment is slightly above that of the dry cells, 
7 7 | ’ 7 ’ - - = ] - + ] 
| annual charges S1S81.2 the hgures are close enough t Warral the us 


> SstTorave ‘ells ( accoun?t Oy] the MOTe re lable 
CHARGING CURRENT. the storage re r See See oe paregie 
: service furnished and the reset capacity possessed 

On the basis of charging four hours per week at li adieeliade ll 
the storag ‘ 


I 
or 58.24 kw-hours, which at 28.6 cents per kw-hout 


equals $16.65. Michigan Central Telephones 


lhe charging equipment in this case could be 
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the Michigan Central is also installing ten siding 

sets along this division, which consist of the No. 1317 
\\ telephone set of the Western Electric Company. 
(hese are mounted in siding boxes along the right-of 
av, and enable train crews to keep in constant touch 

vith the dispatcher. These siding sets permit traffic 
be handled with much greater flexibility than with 

he telegraph, and eliminate to a great extent delays, 
due to holding trains at sidings longer than is neces 


he circuit in question is paralleled for about 30 
iles of its length by a high tension power circuit, 
and at the outset some little trouble was experienced 
in removing the due to the induction of this 
ircuit. This, the use of 


noise, 


was overcome by 


hi wever:’, 





frequent transpositions, and the circuit at the present 
time is not rendered noisy from this cause. 

The selector sets used in this equipment are of 
he most modern and rapid type, and are giving satis- 
faction on 26 railroads throughout the United States 
today. This is the selector which was operated over 
a million times (the equivalent of 29 
without failure. At the end of this time, the selector 
still met its operating requirements, which all se- 


vears of serv ice ) 


lectors have to pass before being deli ered. This is 
eally a remarkable record and from the service which 


these selectors have been giving among the railroads. 

is borne out as being a test which any selector of 
his tvpe could meet. 

Chis equipment on the Michigan Central 

tal of 425 miles so equipped with W. E. equipment 

purposes covering a total of four divi 


makes 


dispatching 


sions. In addition, the Michigan Central has a num 
ther circuits which are equipped with W. FE 
telephone equipment 


Large Private Telephone Exchange 


Che Philadelphia and Reading Coal and Iron Com- 
pany claims to have the largest private telephone ex 
in the world. The company operates over 600 
nes. These telephones are to be found in the 
mines as well as on the surface. Every official has a 
telephone in both his office and his residence and any 
time he can talk from either place right down into the 


Chan L¢ 


bat ] 
eiepn 


mines 
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Mine Telephones Becoming Universal 


The use of mine telephones is extending e] 
rapidly, and they will eventually supplant all othe: 
methods of signaling. In deep shatts communi 


by means of telephones is almost imperative; 


mining legislation in some states compels their use, 
says Rollin W. Hutchinson, Jr., in the 
Wagasine tor S¢ ptember. 

\ modern mine-telephone system enables the 


mine superintendent to get in communication with the 


foreman or any operative in a few seconds . 
instead of having to dispatch a messenger t ‘ 
of operations, which might require many 1 ti 
an hour or two before results uld be 
second, in case of danger, such as explosions or t ls, 
a telephone system enables the foreman 
to communicate with the s ice at once a 
save lives and property; third, in case ot 
employ <. word can be teleph: ned outside 
time the employe is brought to the surfac« 
can be in waiting. 

If an accident happens t he king 
and the services of a fore VO! en ( 
repair the damage, no time need to be st - 
ing’ a messenge! » the. superintendent's of 
other means gives the superintendent so «¢ 
trol over all parts of the mine as does 
system. If desired, arrangements can be made (as 
often done on rural telephone lines built by farmers 
to have a signal which will ring the bell of « 
phone on the line; thus an le in be give 
foreman in the quickest possible manne 


Uses Telephone Batte ry 


¢ ? ] ; -_, = . . 
Many novel uses of the telephone have |} 
x »] in +h . " FF amer 104 ] 
veloped in the case Of emergencies, as Si 
r , 
experience of a New England telephone c 
pay station atte it \n ident re 
‘ 
in the vicinit ( ne pav Stat n yvnicn 
diate set es physician were demand 
ve ] ¢ Lee ] 
Sage was sent to the pay sta iSking tne 


to telephone for the nearest doctor, who sh 


veved across the river in a motor at, the + 
aaa ia tuarese clint diane, 1 los | 
Lilat Way eciny L1hOrtel ilal »\ flalld., I 
1 ] rt oe Kanes Siset ale : 
was delivered wit it delav, Dut the I 
+ » f =) 1 1 ‘ 
LQ) work r laCKk IALLCTICS etl i 
attendant to use the telephone batteries 
aone, tne di ( Was rougcnit ( ( { 


( 
Ty Se Se ee ee ee ideale 
jured one and Tie yatteries were again restore 


original us¢ Phi VSICI fterw < ] 
tendant that his ready wit. in all probabuilit 
life of he 11 ed T) \ 


’ : , 

Western Road Builds New Line 

IK. A. Klippel of Portland, superintendent 

eraph for the Oregon-\Washington Railroad & 
uunced in ‘la 


at once placed on the p les of that 


tion recently ann 
wires will be 
pany now in place, for the 
service between Portland, Tac 

The distance to be wired is approximately 150 
miles and as soon as the service is in operatiot1 ; 
the officers will have direct telephone 
between the three cities, 


caused bv 


Company, 
company’s new telephone 


yma and Seattl 


service for their 
own use 
using the regular public 


delav now 


distance lines 
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Of Interest to the Trade 


By A. L. Haase 
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A Pole Preserving Machine 


_ 








15,000 Feet of Cable in Two Days 








three miles, of 100-pair cable. The Atlanta house im 
mediately wired the company’s cable plant at Haw- 
thorne. ‘Two days later this 15,000 feet of cable was 
on its way. In two days nearly three miles of 100-pair 
cable had been manufactured, placed on huge reels and 
shipped. 

Some idea of the magnitude of this achievement 
may be had from the fact that to make this 
nearly 12,000 pounds of copper conductor, over 40,000 
pounds of lead and over 1,300 pounds of tin were used 

lt is interesting to know that the Western Elec 
tric Company uses yearly over 100,000,000 pounds of 
lead, 3,000,000 pounds of tin, 20,000,000 pounds of cop 
per conductor and 4,000,000 pounds of insulating paper 
in the manufacture of telephone cable. 


cable 


A Guy Clamp Without Bolts 


lor years users of guy strand have had to use 
guy clamps that have been dependent upon the com 
pression of two or more bolts to hold the enormous 
strains that are put upon the guy strand. 

here has been a crying need for a clamp that 














would positively hold the strains put upon it; that 

would get away from the time consuming features 

of bolts and trouble caused by their weakness; that 
The M s B s Cla U se 

would eliminate the possibility of the guy strand 


jumping out when the clamp is drawn up to the pole 
due to the spread caused by the angle. \ll of these 
features have been considered in the design of Mat 
boltless guy clamps, the invention of Claude L 
Matthews of the well known firm of W. N. Matthews 
& Brother, St. Louis, Mo. 

Matthews boltless guy clamp is made in two sizes. 
to be known as the “Giant” and “Baby” boltless guy 
The Giant boltless guy clamp is designed 
r very heavy strains, and will fit guy strand or mes 
from 5/16 inch to 7/16 inch inclusive. The 
Baby boltless guy clamp is for lighter strains, and 
will fit strand or inch to 3/16 


inclusive. 


thews 


clamps. 
senger 
Oy messenger from 
inch 
Matthews Giant boltless clamp will take th: 
place ot two or even three 3-bolt clamps or clips. It 
cannot slp. All that ts install one 


necessary to 





these ‘lamps is to slip the sleeve over the end of 
the strand before putting it around the pole or anchor, 
then put the end of the wire through again after 
taking the wrap around the pole or the loop through 
the anchor eve and then drive the wedge in toward 

the anchor. If it is desired to take the 
slack out of the line by means of the clamp this can 
easily and quickly done by first striking the wedg¢ 


the pole Or 
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the 
then the wedge, then the sleeve, until all of the slack 


a light blow with the hammer and tnen sleeve, 
is out. Then give the wedge half a dozen good hard 
blows with a hammer, and then the strand will break 
before the clamp will slip. 

The Matthews’ Baby boltless clamp is exactly the 
same as the Giant, except that it is smaller. It is 


designed principally span wires, and all 


for trolley 





guying where inch and 3/16 inch strand is used 


Its low cost makes it a great money saver. The m 


facturers offer to send a free sample of these clamps 
to anvone upon receipt of fifteen cents for the | 
and ten cents for the Baby 


Baird Pay Stations for Panama 


Che Baird Electric Company has 


der from the Isthmian Telephone Company, Col 
Panama, for three hundred of its pay stations fitte 
with electro-magnetic gongs 

Bv means ot the electro-1 iene vongs ti 
station signals are transmitted er | ] ttery 
common battery lines entirely independ 
talking transmitte! This 1s a ere convent € 
the machine can be mounted i she 
against the wall entirely independent the tel 
set excepting a wire connection from the link 
posts 

Che signals are loud, clear d ut stake 
the side tones f the transmittet are eliminated = 
a patron by mistake hang his receiv 
while making a multiple coin deposit the operator re- 
ceives the signals equally well 

lhe machines for the Istlimiat elephone Cot 
pany will be fitted with numerical signals, be 
stroke on a cathedral gong for 5 cents, two strokes 
10 cents, and three strokes for 25 cents \ll the ‘ 
ator has to do 1s to count the strokes Che Panan 
coins contain about twice the amount of silver us 
in the United States coins and special slots and « 
nels are therefore being made for their pav stations 


Central Battery vs. Local Battery 
Li cal 


title of the new bulle 


“Common Battery vs. Battery Operati 
for the Small Exchange,” is the 
tin, No. 1,017, which has just issued by the 
Western Electric Company. ‘This is one of the most 
interesting and instructive bulletins ever put out by 
the company. It compares central and local batter 
equipment from a and cost 
gives the local conditions to be considered in 
mining the type of system, and under this head takes 
up the following subjects: Character of service, esti 
mated growth of town, outside construction, cond 
tion of old equipment, the switchboard and the tel 
phones. It how the change may be financed 
and the possibilities of increased service from 


battery operation, due to better service and decreased 


been 


service standpoint 


de te! 
hs 


shows 


centra 
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Raimtenance expense It also describes the use New Form of Concrete Pole 1. 
the onvertible switchboard—a board designed tot ; 
‘ \ new type = I rete tele! r ) ( = ee 
Just t S service 
in « 
sideres 
s ; 








Company Calls Doctors in Battle Creek 



















































Wisconsin Commission News 


lhe Wisconsin commission has handed down a 
decision in response to a petition presented by citi 
zens of Platteville in which they allege discrimination 
by the Platteville, Rewey and Ellenboro Telephone 
and one by the company requesting an in- 
rates. It was shown that the company dis 

ninated between stockholders and non-stockholders 
in the matter of rates and installation charges and 
justihed its action by saying the exchange was a pri- 
vate enterprise conducted for the mutual benefit of its 
stockholders. The commission denounced this practice 
as illegal and ordered it stopped. The reason given by 
the company for increase of rates was that it was con 
sidered necessary to install a complete metallic return 
because of interference by electric power circuits. The 
company was authorized to install a graduated rate 
schedule ranging from $12 per vear for party-residence 
service to $21 per year for single-line business service 
upon evidence that a complete metallic circuit has been 
installed. The company asked for increase in charges 
from $1 month, the present rate to non-stock- 
holders, to a graduated scale ranging from $1 per 
month for party-residence service to $2 for single-line 


Company, 
crease of 


fr 1 7. 
I! pel 


business service. 


Toledo & Ohio Central Equips Main Division 


he Toledo & Ohio Central, which about a month 
ago adopted the telephone for dispatching trains on 
its Eastern division, has recently placed another order 
the Western Electric Company for thirty-one 
telephone selectors for use on its Western division. 

This new circuit will extend from Columbus, 
where the dispatcher will be located, through to the 
Union station at Toledo, a distance of 132 miles. 
\When both circuits are completed the Toledo & Ohio 
Central will be operating 280 miles of track by the 
telephone. 


with 


Brevities of 


ERSONAL NOTES 
Redding, of the Leeds and Northrup Compat 
delphia, visited TELEPHONE ENGINEER last 
rts business fairly good for this time of the year. 

Ff. L. Gilman, general manager of the Missouri and Kansas 
Telephone Company, Kansas City, Mo., has been appointed hon- 
\merican Society of Mechanical En 
Conservation Congress 
appointed by the 
a delegate to the 


Charles S. 


week. He r¢ 


iry vice-president of the 
eers to represent that 
William E. 


; 


ierican Institt 


society at the 
Jackson, Chicago, h 
ite of Electrical E1 
( nservation Congress. 


Otto Kienitz, emploved in the local office of the Wisconsin 


as been 


igineers as 


lelephone Company at Neenah, has been promoted to the posi- 
n of manager of the company at Algoma, succeeding F. D. 
Candlish, who goes to Oconto as local manager of the company 
hat place 
William Sherrin, wire chief of the Wisconsin Telephone 
ipany at Neenah, has been appointed manager of the New 


exchange of the company. 

Gus Klotz has been appointed manager of the Independent 
Telephone Company, Abilene, Texas, to succeed Benjamin Shank, 
ho has resigned to accept a position with the Dallas Automatic 
elephone Company. 

\V. R. James has been appointed general commercial man- 
er of the Home Telephone Company of Detroit, Mich. Mr. 
James is an experienced telephone man, having been connected 
with some of the most important telephone companies in the 


] 


try. For the past two vears he has had charge of the sales 
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Standard Earth Auger Catalogue 
Che Standard Earth Auger Company, 1128 \: 
port avenue, Chicago, has just received from the press 


and is distributing a handsome booklet 1 ors 
showing how “Standard” augers are made and « 
plaining a competitive test made against other gers 


by a salesman of the company. 

The little brochure is very ‘ 
illustrating the method of manufacture of this 
lar hole digger gives net and list prices on | 
plete augers and parts. A copy will be mail 
interested telephone company that drops a postal 


interesting 


Telephone in Cook Car 


Sever minent farmer near G1 
Forks, South 


Kelly’s, has 


Swenson, a pr 
Dakota, who is threshing northwest 


2 > = | 
instituted the latest thing in the 


up-to-date service. Mr. Swenson has a tele] e in 
his cook car. The instrument and wires ar é 
along, the car pleaed alongside the telephon: 
the instrument connected. In this way the « ( 


with the city and the telephone 1s 


f both time and money. 


have connection 
proving a saver 


Fire Alarm and Police Wires 
“Copper Clad Steel Wire for Municipal 
\larm and Police Signaling Systems,” 1s t 
a report on an investigation conducted by Cons 
Engineer Frank F. Fowle, for the Duplex Met 
Company. The report makes a 16-page booklet 
terest to all wire. 
by the Duplex Metals Company. 


users of Copies will be turnish: 


\ handsome colored postcard, issued by ( 
Motor Truck Company, shows a long row those 
vehicles all bearing the name of one concer! t bears 
the legend “The car that sells in dozen lots.’ 

h 
the Business 
t S 1 tract re, 
Penns i Telephone d Teleg ( 
quarters Erie, P 
J S J s eC ip] 2 . 
wester! Telephone and Telegraph ‘ { 
succeed John Fulwiler, resigned. 
W. B. Mathes Phoenix, A : 
\lkire as secr t Over 
Company. 
R. L. Ahar s been appoint i 
County Tele ne | ny, Aut } 
L. E. Eschbacher, formerly vice-dir« t 
Bureau of Telegraphs, Basel, Switzer] ecent 
ige of sevent Mr. Eschl el é ny 
eleg ip service 1 France ind Alge ( 
portant posit S ler the Fre gove é Ss 
was appointe S reta f the Inter Tele 
t Berne 
J. M. Overshiner, father E. | \. \ 
f the Swedish-Amert 1 Teleph ne ( p ¢ 
in Chicago September 4 at the age of 70. He wa 
Charleston, W. Va., April, 1841. During the Civil W 
listed with the Seventy-fifth Indiana regiment as wag 
and accompanied Sherman on his march to the se 
pacity. After the war Mr. Overshiner settled in Elw 
where he first became interested in the telephone business 
189 it which time he purchased the telephone system thet 
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Che officers are follows: President, W. S. Alexander, East- 
port; treasurer, E. E. Talbot, Machias. 
CHELSEA, Micu.—The Chelsea Home Telephone Company 
has been incorporated with a capital stock of $20,000. 
VERMONTVILLE, Micu.—A new telephone company has been 
organized at this place with James Andrews president and J. 
C. Downing secretary. Fully $10,000 has already been subscribed 


and it is planned to capitalize the company at $25,000. 


as 


Norwoop, Micu.—The Norwood Telephone Company has 
been organized with the following officers: President, J. H. 
Bugbee; vice-president, Frank E. Richardson; secretary and 
treasurer, James C. Chase; directors, Amidon Stafford and 


Henry Brown. 

LonG Prairie, Minn.—The Roddis Telephone Company has 
been organized with the following officers: President, David 
Roddis; vice-president, Louis H. Roddis; secretary and treas 
urer, G. B. Roddis. 

GutTHRIE, Minn.—Articles of incorporation have been filed 
for the Guthrie Mutual Telephone Company with a capital stock 
f $10,000. The incorporators are Fred Wolf, C. E. Hedman and 
others 

Lynwoop, Miss.—The Lynwood Telephone Company ha 
been incorporated by W. G. Thompson, L. G. Collier and others 
with a capital stock of $250. 

CoLuMBIA Fatis, Mont. 


The Columbia Falls Telephone As 
sociation has been incorporated with a capital stock of $40,000 
by C. C. Miller, H. E. Kennedy and others. The compan; 
contemplates the installation of lines all over the county, wit! 
headquarters in this city. 

WALKERTOWN, N. C.—The Walkertown Telephone Company 
incorporated by J. C. Mammock and 
ipital stock of $5,000. 


Stem, N. C.—F. B. 


has 


‘ , 
peen otners wit 


H. Stet 


Hampton, A. S. Carrington, J. 


ind others are the incorporators of the Rural Telephone (| 
pany in this place, capitalized at $50,000. 

Avoca, N. Y.—Articles of incorporation have been filed f 
the Nills Creek Telephone and Telegraph Compan vith a 
capital stock of $1,000. The directors are Loren H. Palmer. 


George D. Dockstader and Norman C 
Nina C. Bowen and Wm. P. Rowe, of 
\ustin Evans, of Fremont. 
ForMAN, N. D.—The Forman, Rutland and Havana Tel 
Company has been incorporated with a capital stock of 
10,000. The incorporators are John Powers, of Havana, and 
\. E. Land and H. O. Gardner, of Forman. 
New WaAsHINGTON, O.—Articles of incorporation 
filed for the Cranberry Home Telephone Company with a capita 
| $10,000 [he incorporators are J. H. Donaldson, A 


Demorest, of 
Avoca; G. 1). Silsbe: 


na 


pnone 


| 
S 


stock of 


G. Lederer, O. L. Green and John H. Sharp. 

Co_umMBus, O.—For the purpose of manufacturing spt 
ing device and a disinfectant to disinfect telephone mouthpieces 
the Only Telephone Disinfectant Company has been incorporate 





vith a capital stock of $10,000 by Charles H. Willis, 
\dams, Herbert G. Nannite Payne 


\dams, Russell B. Payne and 


FRANKLIN, O.—The Home Telephone Company has been 11 
porated with a capital stock of $2,000 by J. L. Dobson, W. ¢ 


Peterson and others 
OLIVE, OKLA Che 
has been incorporated 


Wilson, H. G 


Bristow and Olive Telephone Compat 
with capital stock of 


Matherly, J. Dumas C. S. Burnes, 


a S500 by 
H. and 
| he I: 


County has 


VlorcE. O armers’ 


Mutual Telephone Compat 
incorporated with a capital 


peen stock 


directors are as follows: H. A. Bloss, Cement 
L. Delp and A. H. Nelson, Chickasha 
GAGE, OxLta.—The Gage Northwestern Telephone Compat 
is been incorporated with a capital stock of $1,500 J. OX 
Bateman, R. P. Cannon and Ira Shaffer, all of Gage. 
Caney, Oxia.—The Oklahoma Rural Telephone Comp 
has been incorporated with a capital stock of $10,000. The 
rporators are A. H. Utley, of Caney; J. W. Craig, McAlester 
ind C. J. Dupius, Coalsgate 


PRINEVILLE, OrE.—The Or 

has been incorporated 

Dooner, O. R. Cook and N. W. Sanborn 
WaARRENSVILLE, P11 The Blooming Grove Telephone C 
v has been incorporated with a capital : 
Roxton, Tex.—The Roxton Independent 


egon Central Telephone Compar 
with a capital stock of $50,000 by 


stock of $5,000. 
Telephone Com- 
as been 


pany | incorporated with a capital stock of $9,000 b 
\icD. High, Brooks Ware and W. J. Bradshaw. 

CHEYENNE, Wyo.—The Cheyenne Automatic Telephone 
Company has filed articles of incorporation with the secretat 


stock 
Robert N 


is $175,000 
LaFontaine 


State The capital 


C. Mentzer. 


The incorporators are 


\ and N. D. Smith. 


Sytvatus, Va.—The Reed Island Mutual Telep e | 
pany has been incorporated, with Dr. |. W. Surratt, president 
J. L. Marshall, vice-president; J. E. Marshall, Mecca, secreta 
nd treasurer. Capital stock: Maximum, $5,000; minimum, $50 
1, is the purpose to build and operate a telephone line. 

Longe Oak, Tex.—The Lone Oak Telephone Company has 
been incorporated with a capital stock of $1,600 by \W Nole 
Sr., J. R. Hunt and F. M. Myrick. 

Wetcu, W. Va.—The McDowell County Telep! ( 
iny has been incorporated with a capital stock of $25,000 


W. P. Hawley, of Bluefield; F. J. 
and James A. Henchey, of Welch, 
Buffalo, N. Y. 
INNERKIP, ONT. 
Limited, has been 
Che provisional 
and Dr. 


and Cnharies f. 


The Innerkip Rural Telep 
incorporated with a capital stock 
directors are Dr. John Hossack, Jame 
\lexander Nichol Hotson, all of’ East Z 
Port STANLEY, Ont.—Among 
incorporated recently are Port 
Limited, with headquarters at Port 
Telephone Limited, in the county of Russ« 
\ mortgage for $50,000,00 


led for record in the probate office the Sout 


the new telep 
1 
the otanie) 


stanieyv, and the Ku 


hone and Tel 


egraph Company in tavor of the Bar 
Company of New York and John H. P trus 
strument vers seventy-five printed pages i I 
the county for recording was somet g er $ 
the compar rates the mortgage S é 
ly every cou in the state will t 
rtgage tax Ss ve per > 
rigage tax ‘ perioe I rt r Ss 
terest at the rate I ve per ¢ 
s¢ ured on tne 1 Trigage vill be sed 
quisitions, extensions and .improvements 
mpanys p pert 
CLINTON, IA \t meeting é é 
t Telep! e \ 1) n the 2ist | the y 
vide S vere dec ire w 
r ireaqd under the pres t manage ¢ ¢ 
npany ir¢ is TI ws P eside \ (y 
ent, Mj ] | secretar in treas er, ( 
directors, the mcers L Ge \W ALi¢ ] 
J. O. Barrett, V. G. Coe, F. J. Spencer and L. | 
| Ml The Pub F Se ( Sc 
[ I e ( any pe S1 > 
st k ft ) rs veme! 
KK K The Kirkse lelep e ( 
set Ss capit stock fri $1 » to §$ i 
PRESTONS ie The ipit } Ss 
ele] e s been incr sé t . 
the rpos t structing t 
IN Che ] KS [ ( Cit 
S reas s capital stock $6.000 = 
ose ting additior 
M S W hitesbu re t r 


ep é \ V 5 e¢ nc? S T ~ 
dditi es will be bu 
PIN! iN e Carr's | ele e ( 
Té S¢ S it s T Ss 4) ‘ ) 
netal I this pl to | S 
x. Blain ager f the « 
Homi H Phe ipita tio1 the | 
ps e¢ reased f ~ 000 B75 
Hous | elep| I t { > 
ime ( r { the s( etat t st r S O 
ck re S50.000 $100,000. 
Vi sco, Lt he Brazos Telephone ( 
ts irt ecreasing its capital st tr $ 
Jo 4 
{ ( i ‘ sul < rib < T é | Ss ( 
ne ( ) vill esis the ) St I ‘ 
tfective Oct r Ist. \ petition wi ve presente t 
sking it the present rates be ntinue 
vill ask the removal of his telephon The « 
t the pres t ates it cannot more than pa expenses 
SPRINGFIELD, Mo.—The city council has decided t 
mmpromise ffered by the Ozark Bel elephone 
s a result the company announces that $400,000 T 
side for the improvement f the pl int in this pl 
ess ns or tre mpan tor frat se ) 1 r 


included reduction in rates from $42 per ve 


F, Strothem, W. \\ Hughes 








PN 
( 
S75 O00 
( 
Ss i 
\\ 
( 
\ S 
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lly rebuilt and put in first class condition. It is one of \BBI G The Abbey 
t independent systems in the state purchase¢ y William R. Bowe 
MORE, Mp.—An appropriation of $26,000 has been made nd R elle telephone systems 
esapeake and Potomac Telephone Company to be used The syste will be improved 
ment work and construction in trunk lines. LAVONIA, G \ deal has be 
Eye, MINN The Sleepy Eye Rural Telephone Com- Vickery, proprietor of the tele] 
uild an exchange in this place. : disposed of his interests Cat 
NFIELD, Mo.—The Dade County Telephone Company has CoTCORAN, (| he | 
f its Greentield exchange to F. J. McComb, a tele- ind Telegraph | pany has be 
1 of long experience, for a consideration of $5,000. Ducor, ¢ The Duco-H 
,Lo, N. Y.—Papers have been filed with the county clerk ecent rganize has elected 
the transfer of all the long distance telephone lines and L. S. Wingrove; vice-preside: 
s of the Independent Union Telephone Company west treasurer, H. C. Carr, of Porte 
se to the Federal Telephone and Telegraph Company. W ASHIN aa; Phe 
N. C.—The Lenoir Electric Company, owners of the paring to extend the Alasl 
ye system, have sold the same to a company com station wi erect ( 
Lenoir and Hickory people, who will make a number of ax rR, IN The Citize 
ents 11 uding the cabling of he lines held its annu meeting tf 
N. D Che Northwester Teleph ne Exchange ( excellent Phe 
templates extensive improvements, including the inst ne and t s eight pe 
‘ nduit syster meers were ( , 
SI N. D r Divide County | ers lelep] ae C51 . Merry 
y wi l erect n ex¢ inge 1 tois p! ce » I ‘ 
\HOMA City, OKLA.—The Oklal Telephone Ass LD) Plans 
ently held its semi-annual convention in this cit The hee ng € erect 
ubjects discussed were improvements in long distance M Lele . 
the extensio1 oT service Int Sves Tura dist! . 7. { ‘ : i \ 
elected were R. S. Goff of Sulphur, Dp esident, and Horac« J { tes ft mM 
of Purcell, secretary. Improving its 
H Oxria.—The Farmers’ Telepho Company, torm Wi ER { Che 
rated by E. D. Wilkerson, has cel r by R. M Comp pl 
vho has greatly improved the S t 
V DEN‘ COREG The Home Telephone \ ‘5 l D iN 
L. Rice, has bee sold to Clyde D. Carlos f and, w any = 
ke extensive improvements in e syste d extend tl r uring 
lifferent parts of the country. A new switchboard wi ~Ngia 
le | S250. 000 c ‘ 
ENTOWN Pp \ Bondholders Protective Li muttee $30,000 . 
S¢ : 3 Gra Pittsburg; A. P. Trautwein, Carbon- snroUug . 
| [ ( and J. N. Che mps I of Philadelp la, has \ 
rmed to take the properties of the Consolidated Telephon: P ; 
S f Pennsylvania out f the hands of the receivers and = t the : 
the ( pa ng basis The properties involved and the . 
ynds tstanding are as follows: solidated Tele , 
inies of Pennsylvania, $50,000; Berwic] Telephon - res 
$50,001 Honesdale Telephone Company, $40,000; po mel 
Telephone ( pat f Scranton, $421,000; Lehigh ‘©: WW: >. \ u 
e Company tf All tow! m 0,000 Pe e's Te eph ; Gs 
y Wilkesbarre, $243,000 tizen : 
IN HAM, S. D.—The Rockham Telephor mpany, having $b — 
ges at Rockham, Zeil and Miranda, has been pur Se ™" in 
ak ot Centra ¢ ephone Compart f Aberdes 4 : : “wer? wie 
\\ Ty The Home lelepl one ( np as be suc a . 
( Brazos Valley Telephone Company and the capi cr Pp ; ‘xT. 
t is been 1 reased to 3200,000, a i 
Oak, Tex.—The Lone Oak Rural Telephone Compar ; Ty C 
eC if S¢ I th Citizens Te epl one ( ipany ¢ f this ¥ 
ta] 7¢ + & 
ri e soutnwester Celegrap 1 Telephone Wy 
) s purchased the property of the Texas Telegraph and re ann a 
( npa nsisting of six local ex anges and 400 ‘ 
( toll lines, the consideration being $60,000. The ex- C . 
ges are located at tt, Llano, San Saba, Marble Fal a es ‘ 
ericksburg Mas It is nounced the entire syste a ( : 
ve rebuilt thirty « S 
PORTLAND, 1 he Portland-Rosita Telephone system has p O 
vurchased Messrs. Arnold and Ra who are rebuild- ttl es 
1 otherwise improving the same ecactiues ey 2 
é Twin City Telepl one Compa y conte pilates the expendi- £950 000 
re of $25,000 to $35,000 in improving its system in this place dD 
the future. R. A. Klinge is manager of the company rati 
I I N Wis.—-The neg t 
ele r ( ympa ] | ) ) 
ent Te eph ne Cor! c he 
IX W Is \t 1 1 
¢ ne ( mp (y - \\ 
r | S. Chittenden ( é 
W. T. Runals, tre 1 , So= K 
1 nager (Otheers Pas | | 
sen were ] B. 1 t 
preside W. T. Runals, t ing to R. A. KI 
ener lanaget The affairs of ‘ . p were s , ‘ bo ti , , 
liti slate 
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